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(57)Abstract: 

PROBLEM TO BE SOLVED: To plot a 
predetermined pattern on a plotting 
surface through a multiple exposure 
by using exposure units having a large 
number of modulation elements 
arranged in a matrix shape. 
SOLUTION: The predetermined 
pattern is plotted on the plotting 
surface through the multiple exposure 
by using the exposure units (181 to 
188; 201 to 207) having the large 
number of modulation elements 
arranged in a matrix shape. The 
exposure units relatively and 
continuously move at a 
predetermined constant speed along 
one array direction of the modulation 
elements of the exposure units to the 
plotting surface. Whenever a series of modulation elements disposed at 
equal intervals among the modulation elements arranged in an array 
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direction moves at a prescribed distance relatively to the plotting surface, 
the modulation elements are sequentially operated by the same bit data to 
modulate light incident thereon. Modulation time by the modulation elements 
is a time period while the exposure units travel, to the plotting surface, a 
distance equal to or less than the size of one pixel exposure region to be 
obtained on the plotting surface by the modulation elements. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multiplex exposure drawing approach which draws a 
predetermined pattern by multiplex exposure on a drawing surface using an 
exposure unit with the modulation element of a large number arranged in the 
shape of a matrix. The movement phase to which said exposure unit is 
relatively moved continuously with predetermined constant speed along one 
array direction of the modulation element of this exposure unit to said 
drawing surface, It consists of the modulation phase of modulating the light 
which the modulation element is made operating sequentially with the same 
bit data every, and carries out incidence there whenever a series of 
modulation elements arranged at the regular intervals of said modulation 
elements arranged in said array direction move only predetermined distance 
relatively to said drawing surface. It is the multiplex exposure drawing 
approach characterized by considering as time amount while said exposure 
unit moves relatively the distance below the size of the 1 -pixel exposure 
field which should be obtained on said drawing surface to said drawing 
surface by this modulation element about the modulation time amount in said 
modulation phase. 

[Claim 2] The multiplex exposure drawing approach characterized by making 

said predetermined distance into the integral multiple of die length which 

meets in said array direction of the size of said 1 -pixel exposure field in the 

multiplex exposure drawing approach according to claim 1. 

[Claim 3] The multiplex exposure drawing approach that the count of 

exposure at the time of drawing said predetermined pattern by multiplex 

exposure is characterized by being in agreement with the numeric value 

which **(ed) the array die length of the modulation element arranged in said 

array direction of said exposure unit in said predetermined distance in the 

multiplex exposure drawing approach according to claim 2. 

[Claim 4] It is multiplex exposure drawing equipment which draws a 
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predetermined pattern by multiplex exposure on a drawing surface using an 
exposure unit with the modulation element of a large number arranged in the 
shape of a matrix. The migration means to which said exposure unit is 
relatively moved continuously with predetermined constant speed along one 
array direction of the modulation element of this exposure unit to said 
drawing surface, A modulation means to modulate the light which the 
modulation element is made to operate sequentially with the same bit data 
every, and carries out incidence there whenever a series of modulation 
elements arranged at the regular intervals of said modulation elements 
arranged in said array direction move only predetermined distance relatively 
to said drawing surface, So that it may become time amount while said 
exposure unit moves relatively the distance below the size of the 1 -pixel 
exposure field which should be obtained on said drawing surface to said 
drawing surface by this modulation element about the modulation time 
amount by said modulation means Multiplex exposure drawing equipment 
which possesses the control means for controlling said modulation means, 
and changes. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drawing approach and 
drawing equipment which draw a predetermined pattern on a drawing surface 
using an exposure unit with the modulation element of a large number 
arranged in the shape of a matrix. 
[0002] 

[Description of the Prior Art] Generally, drawing equipment which was 
mentioned above is used in order to draw notations, such as a detailed 
pattern and an alphabetic character, optically on the front face of the 
suitable drawn body. As a typical example of use, drawing of the circuit 
pattern at the time of manufacturing a printed circuit board by the technique 
of photograph RIZOGURAFI (photolithography) is mentioned, and the drawn 
body serves as a photoresist layer on the sensitive film for photo masks, or a 
substrate in this case. 

[0003] A series of processes until it results [ from the design process of a 
circuit pattern ] in a drawing process in recent years are unified and 
systematized, and drawing equipment is bearing a wing of such an integration 
system. The CAD (Computer Aided Design) station for designing the circuit 
pattern other than drawing equipment, the CAM (Computer Aided 
Manufacturing) station which performs edit processing to the circuit pattern 
data (vector data) obtained at this CAD station are established in an 
integration system. The vector data by which edit processing was carried out 
at the vector data or the CAM station created at the CAD station are 
transmitted to drawing equipment, and after being changed into raster data 
there, they are stored in bit map memory. 

[0004] An exposure unit may consist of for example, a digital micro mirror 
device (DMD) or a LCD (liquid crystal display) array. As everyone knows, the 
flux of light which the micro mirror was arranged in the shape of a matrix, 
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and the reflective direction of each micro mirror was controlled 
independently, and was introduced into the whole reflector of DMD for this 
reason is divided into the reflector of DMD as a reflected light bundle by 
each micro mirror, and, for this reason, each micro mirror functions on it as a 
modulation element. Moreover, in a LCD array, liquid crystal is enclosed 
between the transparence substrates of a pair, the detailed transparent 
electrode of an a large number pair each other adjusted by the transparence 
substrate of those both sides is arranged in the shape of a matrix, 
transparency and nontransparent of the flux of light are controlled by 
whether an electrical potential difference is impressed to the transparent 
electrode of each pair, and, for this reason, a pair each of transparent 
electrodes function as a modulation element. 

[0005] The suitable light equipment (for example, LED (light emitting diode), 
an ultrahigh pressure mercury lamp, a xenon lamp, a flash lamp, etc.) 
according to the sensitization property of the drawn body is formed in 
drawing equipment, and image formation optical system is included in an 
exposure unit. It is made to introduce into an exposure unit the flux of light 
injected from the light source through a suitable illumination-light study 
system, and each modulation element of an exposure unit modulates the flux 
of light which carried out incidence there according to circuit pattern data 
(raster data), and thereby, a circuit pattern is exposed on the drawn body 
(photoresist layer on the sensitive film for photo masks, or a substrate), and 
it is drawn optically. In this case, when the scale factor of the image 
formation optical system which the size of the pixel of a drawing circuit 
pattern became a thing corresponding to the size of a modulation element, 
for example, was mentioned above is actual size, the size of the pixel of a 
drawing circuit pattern and the size of a modulation element become equal 
substantially. 

[0006] Usually, the drawing-surface product of the circuit pattern which 
should be drawn by the drawn body is farther [ than the exposure area by 
the exposure unit ] large, and in order to draw the whole circuit pattern on 
the drawn body for this reason, it is necessary to scan the drawn body in an 
exposure unit. That is, it is necessary to draw a circuit pattern partially and 
to obtain the circuit pattern of the whole, moving an exposure unit relatively 
to the drawn body. So, in the former, a movable drawing table is prepared in 
drawing equipment along a predetermined scanning direction, and an 
exposure unit is arranged above the moving trucking of this drawing table at 
a fixed position. The drawn body is positioned by the predetermined location 
on a drawing table, and the whole circuit pattern will be obtained by carrying 
out sequential drawing partially and adding a circuit pattern, moving a drawing 
table intermittently along a scanning direction. In addition, about such an 
exposure method, it is called a step-and-repeat (Step & Repeat) method. 



2/22 



2006/08/01 17:06 



JP,2003-015309,A [DETAILED DESCRIPTION] 



[0007] 

[Problem(s) to be Solved by the Invention] In order to draw the whole circuit 
pattern if it is in the conventional case as explained above, it is required to 
move a drawing table intermittently. Therefore, whenever all the drawing time 
amount that drawing of the whole circuit pattern takes stops the grand total 
and the drawing table of the transit time at the time of moving a drawing 
table intermittently, it becomes what added together the grand total of the 
time amount of the exposure actuation performed every, and for this reason, 
the point that drawing of the whole circuit pattern takes great time amount 
poses a problem. 

[0008] Moreover, if this drawing table is not accelerated and slowed down 
frequently, it learns moving a drawing table intermittently, and flume ****** 
is meant, a big burden starts at the drive system of a drawing table at the 
time of acceleration and moderation of such a drawing table, and the point 
that this drive system tends to receive and receive failure for this reason 
also becomes with a trouble. 

[0009] Furthermore, as one of the peculiar troubles accompanying the 
conventional exposure method (namely, step-and-repeat method), when at 
least one modulation element in an exposure unit stops functioning normally, 
it is mentioned into a drawing circuit pattern that the part corresponding to 
the modulation element appears as a pixel defect. Of course, when at least 
one of many modulation elements in an exposure unit stops functioning 
normally, in order to guarantee drawing of a circuit pattern without a pixel 
defect, it is necessary to exchange the whole exposure unit for a new thing. [ 
at least ] 

[0010] Therefore, the purpose of this invention is the drawing approach and 
drawing equipment which draw a predetermined pattern on a drawing surface 
using an exposure unit with the modulation element of a large number 
arranged in the shape of a matrix, and is offering the drawing direction and 
drawing equipment which were constituted so that the various troubles 
mentioned above could be canceled. 
[0011] 

[Means for Solving the Problem] Let the drawing approach by this invention 
be the multiplex exposure drawing approach which draws a predetermined 
pattern by multiplex exposure on a drawing surface using an exposure unit 
with the modulation element of a large number arranged in the shape of a 
matrix. The movement phase to which this multiplex exposure drawing 
approach is made to move an exposure unit continuously relatively with 
predetermined constant speed along one array direction of the modulation 
element of this exposure unit to a drawing surface, Whenever a series of 
modulation elements arranged at the regular intervals of the modulation 
elements arranged in this array direction move only predetermined distance 
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relatively to a drawing surface, the modulation phase of modulating the light 
which the modulation element is made operating sequentially with the same 
bit data every, and carries out incidence there is included. It considers as 
time amount while an exposure unit moves the distance below the size of the 
1 -pixel exposure field which should be obtained on a drawing surface to this 
drawing surface by this modulation element about the modulation time 
amount in a modulation phase. 

[0012] In such a multiplex exposure drawing approach, it considers as the 
integral multiple of die length which meets in the array direction of the size 
of a 1 -pixel exposure field about an above-mentioned predetermined 
distance. Moreover, the numeric value which **(ed) the array die length of 
the modulation element arranged in the array direction of an exposure unit in 
an above-mentioned predetermined distance is made in agreement about the 
count of exposure at the time of drawing a predetermined pattern by 
multiplex exposure. 

[0013] Let the drawing equipment by this invention be multiplex exposure 
drawing equipment which draws a predetermined pattern by multiplex 
exposure on a drawing surface using an exposure unit with the modulation 
element of a large number arranged in the shape of a matrix. A migration 
means to move an exposure unit to this multiplex exposure drawing 
equipment continuously relatively with predetermined constant speed along 
one array direction of the modulation element of this exposure unit to a 
drawing surface, A modulation means to modulate the light which the 
modulation element is made to operate sequentially with the same bit data 
every, and carries out incidence there whenever a series of modulation 
elements arranged at the regular intervals of the modulation elements 
arranged in this array direction move only predetermined distance relatively 
to a drawing surface, The control means which controls a modulation means 
to become time amount while an exposure unit moves the distance below the 
size of the 1 -pixel exposure field which should be obtained on a drawing 
surface to this drawing surface by this modulation element about the 
modulation time amount by this modulation means is included. 
[0014] 

[Embodiment of the Invention] Next, with reference to an accompanying 
drawing, 1 operation gestalt of the drawing equipment by this invention is 
explained. 

[0015] First, if drawing 1 is referred to, the drawing equipment by this 
invention is roughly shown as a perspective view, and this drawing equipment 
is constituted so that direct writing of the circuit pattern may be carried out 
to the photoresist layer on the substrate for manufacturing a printed circuit 
board. 

[0016] As shown in drawing 1 , drawing equipment possesses the pedestal 10 
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installed on a floor line, and the guide rail 12 of a pair is laid in parallel on this 
pedestal 10. The drawing table 14 can be carried on the guide rail 12 of a 
pair, and this drawing table 14 can move now to drawing 1 along with the 
guide rail 12 of a pair by driving with drive motors, such as a stepping motor, 
suitable drive, for example, ball screw etc., etc. which is not illustrated. It can 
be installed on the drawing table 14, a substrate, i.e., the drawn body, with a 
photoresist layer, and this drawn body can be suitably fixed now on the 
drawing table 14 with the suitable clamp means which is not illustrated at 
this time. 

[0017] As shown in drawing 1 , on a pedestal 10, the gate-like structure 16 is 
formed so that the guide rail of a pair may be straddled, and two or more 
exposure units are arranged in the direction of a right angle to the migration 
direction of the drawing table 14 on the top face of this gate-like structure 
16 at two trains. Eight exposure units are contained in eye the 1st train, and 
these exposure unit is shown by reference marks 181, 182, 183, 184, 185, 
186, 187, and 188. Moreover, seven exposure units are contained in eye the 
2nd train, and these exposure unit is shown by 201, 202, 203, 204, 205, 206, 
and 207. the exposure unit (181 — 188) of eye the 1st train, and the 
exposure unit (201 — 207) of eye the 2nd train — being the so-called — it is 
arranged alternately. Namely, although both the array pitches of the exposure 
unit (181, — 188;201, —207) of eye the 1st train and eye the 2nd train are 
equally made into the width of face for about two of an exposure unit, as for 
the array pitch of the exposure unit (201 — 207) of eye the 2nd train, only 
the half-pitch is shifted to the array pitch of the exposure unit (181 — 188) 
of eye the 1 st train. 

[0018] With this operation gestalt, each exposure unit (181, — 188;201, 
— 207) is constituted as a DMD unit, and the reflector of this DMD unit is 
formed from the micro mirror arranged in the shape of [ of 1024x1280 ] a 
matrix. About installation of each DMD unit, it is carried out so that 1024 
micro mirrors may be arranged along the migration direction of the drawing 
table 14, If it puts in another way, 1280 micro mirrors will be arranged in the 
direction of a right angle to the migration direction of the drawing table 14. 
[0019] As shown in drawing 1 , the light source 22 is formed in the part 
where the top face of the gate-like structure 16 is suitable, two or more LED 
(light emitting diode) is prepared in this light source 22, it is condensed and 
the light obtained from these LED is injected from the exit hole of the light 
source 22 as the parallel flux of light. 15 fiber optic cable bundles are 
connected to the exit hole of the light source 22, each fiber optic cable is 
installed to each of 15 DMD units (181, — 188;201, —207), and, thereby, light 
is introduced from the light source 22 to each DED unit. In addition, in 
drawing 1 , in order to avoid complication of illustration, the fiber optic cable 
is not illustrated. 
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[0020] Reference of drawing 2 illustrates the function of a DMD unit (181, 
— 188;201, — 207) as a conceptual diagram. In this drawing, a reference mark 
24 shows the reflector of each DMD unit, and this reflector 24 is formed 
from the micro mirror arranged in the shape of [ of 1024x1280 ] a matrix as 
already stated. Moreover, as shown in drawing 2 , the illumination-light study 
system shown on the whole by the reference mark 26 and the image 
formation optical system shown on the whole by the reference mark 28 are 
included in each DMD unit. 

[0021] It is combined as optically [ the illumination-light study system 26 ] as 
the fiber optic cable 30 with which convex lens 26A was installed from the 
light source 22 including convex lens 26A and collimate lens 26B. By such 
illumination-light study system 26, the flux of light injected from the fiber 
optic cable 30 is fabricated by the parallel flux of light LB which illuminates 
the whole reflector 24 of a DMD unit (181, — 188;201, —207). 1st convex 
lens 28A, reflector 28B, and 2nd convex lens 28C are contained in the image 
formation optical system 28, and the scale factor of this image formation 
optical system 28 is made into actual size (scale factor 1 ). 
[0022] Each micro mirror contained in each DMD unit (181, — 188;201 f 
— 207) is operated so that rotation displacement may be carried out between 
the 2nd reflective location reflected so that the 1st reflective location and 
this flux of light which makes the image formation optical system 28 turn and 
reflect the flux of light which carried out incidence there may be diverted 
from the image formation optical system 28. At drawing 2 , when the optical 
axis of the flux of light by which was reflected from there and incidence was 
carried out to the image formation optical system 28 when the micro mirror 
of arbitration was put on the 1st reflective location is shown by the 
reference mark LB1 and this micro mirror is put on the 2nd reflective 
location, the optical axis of the flux of light which was reflected from there 
and diverted from the image formation optical system 28 is shown by the 
reference mark LB2. 

[0023] In drawing 2 , the drawing surface of the drawn body installed on the 
drawing table 14 is shown by the reference mark 32, and image formation of 
the reflector of a micro mirror is carried out on this drawing surface 32 by 
the flux of light (LB1) by which incidence was carried out to the image 
formation optical system 28. For example, since the scale factor of the image 
formation optical system 28 is actual size supposing the size of each micro 
mirror contained in each DMD unit (181, — 188;201, —207) is 
20micrometerx20micrometer, image formation of the reflector of a micro 
mirror is carried out as a 20micrometerx20micrometer exposure field on a 
drawing surface 32, and it becomes 1 pixel at the time of this exposure field 
drawing a circuit pattern on the drawn body. In short, drawing of a circuit 
pattern is performed by this operation gestalt in 20micrometerx20micrometer 
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pixel size. 

[0024] In each drawing unit (181, — 188;201, —207), although each micro 
mirror is usually put on the 2nd reflective location, i.e., non-exposing location, 
when performing exposure actuation, the rotation variation rate of the micro 
mirror is carried out from the 2nd reflective location (non-exposing location), 
the 1st reflective location, i.e., exposure location, the rotation to the 
exposure location of a micro mirror from a non-exposing location — about 
control of a variation rate, according to circuit pattern data (raster data), it is 
carried out so that it may mention later. In addition, in drawing 2 , on account 
of illustration, although the flux of light (LB2) diverted from the image 
formation optical system 28 is also turned to the drawing surface 32, it 
cannot be overemphasized that it is processed so that a drawing surface 32 
may not be reached about such the flux of light (LB2) in fact. 
[0025] When all the micro mirrors contained in each DMD unit (181, 
— 188;201, — 207) are put on the 1st reflective location, i.e., exposure 
location The total luminous flux (LB1) reflected from all micro mirrors is 
made to carry out incidence to the image formation optical system 28. For 
this reason, on a drawing surface 32, all the exposure fields by the reflector 
of a DMD unit are obtained, it is set to mu(1 024x20) mx(1 280x20) mum about 
the size of all those exposure fields, and, of course, the total number of 
pixels contained there becomes 1024x1280 pieces. 
[0026] For convenience, as shown in drawing 3 , a X-Y rectangular 
coordinate system is defined here on the flat surface containing the drawing 
surface 32 of the drawn body of the following explanation. In addition, the 
slash fields shown by the reference mark Z181 thru/or Z188 in this drawing 
are all exposure fields obtained on a X-Y flat surface as eight exposure units 
(181 — 188) of eye the 1st train be alike, respectively. The slash fields shown 
by the reference mark Z201 thru/or Z207 are all exposure fields obtained on 
a X-Y flat surface as seven exposure units (201 — 207) of eye the 2nd train 
be alike, respectively. Moreover, in order to clarify the relative position of the 
drawing table 14 to a X-Y rectangular coordinate system, this drawing table 
14 is illustrated by the fictitious outline (two-dot chain line). The X-axis of a 
X-Y rectangular coordinate system is parallel to the migration direction of 
the drawing table 14, and the Y-axis was made parallel to the array direction 
of an exposure unit (181, — 188;201, — 207), and, moreover, it is in contact 
with the boundary of all the exposure fields (Z181, — Z188) by the exposure 
unit (181 — 188) of eye the 1st train so that clearly from drawing 3 . 
[0027] At the time of the drawing actuation by drawing equipment, the 
drawing table 14 is moved to the negative side of the X-axis with constant 
speed, and thereby, the drawn body on the drawing table 14 may be scanned 
as it is also at the reflected light bundle from each micro mirror of an 
exposure unit (181, — 188;201, — 207). During migration of the drawing table 
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14, therefore, first The DMD unit (181 — 188) of eye the 1st train Exposure 
actuation is carried out. Eight complete exposure fields (Z181, — Z188) By 
only predetermined timing being overdue, carrying out exposure actuation of 
the exposure unit (201 — 207) of eye the 2nd train, and forming seven 
complete exposure fields (Z201, — Z207) on a drawing surface 32, after 
forming on a drawing surface 32 It is possible to align eight complete 
exposure fields (Z181, — Z188) and seven complete exposure fields (Z201, 
— Z207) in accordance with Y shaft orientations on a drawing surface 32, and 
the total number of pixels contained in each one line which meets Y shaft 
orientations at this time becomes 1280x15 pieces. 
[0028] Moving the drawing table 14 continuously with predetermined 
constant speed, if it is in the drawing equipment by this invention, according 
to circuit pattern data (raster data), the drawing method which draws by 
multiplex exposure is taken, and a circuit pattern is explained below about 
the principle of such a drawing method. 

[0029] First, with reference to drawing 4 and drawing 5 , a 1 -pixel definition 
by the drawing method by this invention is explained. When the micro mirror 
of the arbitration of a DMD unit (181, — 188;201, — 207) is made to carry out 
a rotation variation rate, the 1st reflective location, i.e., exposure location, 
the 2nd reflective location, i.e., non-exposing location, by drawing 4 The 
1 -pixel exposure field projected on the drawn body (image formation) is 
shown as a slash field, and size of this 1 -pixel exposure field is made CxC by 
the flux of light reflected from the reflector of this micro mirror. In addition, 
with this operation gestalt, as mentioned above, it is 20 micrometers. If it 
is in the drawing method by this invention, after the drawing table 14 is 
continuously moved with constant speed and the drawing table 14 moves 
only the distance d below C (20 micrometers) toward the negative side of 
the X-axis, an above-mentioned micro mirror is returned to a non-exposing 
location (2nd reflective location) from an exposure location (1st reflective 
location). In short, the time amount by which a micro mirror is stopped by the 
exposure location turns into the exposure time, and this exposure time is in 
agreement with the time amount to which the drawing table 14 moves only 
distance d (d<C) toward the negative side of the X-axis. 
[0030] It seems that a 1 -pixel exposure field will move a drawing-surface 32 
top only for that initial exposure location (a broken line shows) to the 
distance d to the forward side of the X-axis into such the exposure time as 
shown in drawing 5 , and distribution of the light exposure of all the exposure 
sections TE met at X shaft orientations of a 1 -pixel exposure field at this 
time is shown in the graph of drawing 6 if it puts in another way. Namely, if a 
1 -pixel exposure field shall move toward the forward side of the X-axis Light 
exposure increases gradually toward the maximum light exposure p over the 
migration length section (d) of the following limb from zero. Subsequently, the 
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maximum light exposure p is maintained over the maximum light exposure 
section ME, and light exposure decreases gradually toward zero over the 
migration length section (d) of the guidance edge of this 1 -pixel exposure 
field from the maximum light exposure p continuously. 
[0031] If [ distribution / such / light exposure ] light exposure with a light 
exposure of p/2 or more section C\ this light exposure section C is in 
agreement with the size C in alignment with X shaft orientations of a 1 -pixel 
exposure field. In this way, as shown in drawing 7 , a with a light exposure of 
p/2 or more light exposure field (slash field) will have size (C'xC) equal to the 
1 -pixel exposure field of the beginning, and such a light exposure field is 
defined as a 1 -pixel exposure field by the drawing method by this invention. 
In addition, about the concrete numeric value of light exposure p / 2, it is set 
up based on the sensibility of the drawn bodies (photoresist layer etc.), and 
parameters, such as optical reinforcement of light equipment and the 
exposure time (distance d), are determined that the light exposure of such a 
setting numeric value is obtained. 

[0032] Next, the method of drawing at the time of actually drawing a circuit 
pattern by the 1 -pixel exposure field defined as mentioned above is explained 
concretely. 

[0033] First, reference of drawing 8 shows typically some circuit pattern data 
(raster data) developed on bit map memory. Line number N shown in this 
drawing corresponds to the number of drawing Rhine by which sequential 
drawing should be carried out along with a Y-axis on a drawing surface 32, 
and each Rhine consists of 1280x15 bit data. As shown in drawing 8 , 
1280x15 bit data contained in each Rhine are divided into the 1st thru/or the 
15th group every 1280 bits. Exposure actuation of eight DMD units (181 
— 188) of eye the 1st train is performed according to the odd-numbered 
group's bit data, respectively, and exposure actuation of seven DMD units 
(201 — 207) of eye the 2nd train is performed according to the 
even-numbered group's bit data, respectively. 

[0034] As shown in drawing 8 , for the following instantiation-explanation at 
the time of carrying out exposure actuation of DMD181 according to the 
drawing method by this invention, "1" is given to 4 bits of high orders of the 
1st group's line number 1 thru/or each of 9, and "0" is given to the 
remaining 1276 bits. In addition, in drawing 8 , all are shown by D about other 
bit data, and the value of either "1" or "0" is given to this D. 
[0035] Reference of drawing 9 shows typically the procedure at the time of 
drawing by the DMD unit 181 according to the 1st group's bit data. In 
addition, during drawing actuation, although the drawing table 14 is made to 
move toward the negative side along with the X-axis in fact, it considers as 
the thing of explanation which the DMD unit 181 moves toward the forward 
side along with the X-axis for convenience here. 
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[0036] When the DMD unit 181 arrives at the drawing starting position on the 
drawing surface 32 of the drawn body (Namely, when the drawing starting 
position on a drawing surface 32 reaches a Y-axis), Each of 1280 micro 
mirrors of the 1st line in alignment with the Y-axis of the DMD unit 181 is 
operated according to 1280 bit data [1 1 1 10— 00000] contained in the 1st 
group's line number 1. Thereby, the 1st exposure actuation of the DMD unit 
181 is performed. That is, only four micro mirrors corresponding to high order 
4 bit data "1 " of the 1 280 bit data [1111 0—00000] of the 1 st group's line 
number 1 are made to carry out a rotation variation rate to an exposure 
location (1st reflective location) from a non-exposing location (2nd exposure 
location), respectively. As explained with reference to drawing 4 thru/or 
drawing 7 , it considers as the time amount to which the DMD unit 181 
moves only distance d (d<C) toward the forward side of the X-axis, the time 
amount, i.e., the exposure time, by which each micro mirror is stopped by the 
exposure location. In this way, as shown in drawing 9 , on the drawing surface 
32 of the drawn body, the 1 -pixel exposure field for 4 pixels (slash field) is 
obtained by four above-mentioned micro mirrors at the time of the 1 st 
exposure actuation. If the distance (size 4 times the distance [ for example, ] 
of a pixel) A of the integral multiple of pixel size (C) is moved by the DMD 
unit 181 toward the forward side of the X-axis from a drawing starting 
position after the 1 -pixel exposure field for 4 pixels (slash field) is formed of 
the 1st exposure actuation, the 2nd exposure actuation will be started. 
[0037] At the time of the 2nd exposure actuation, as shown in drawing 9 , 
each of 1280 micro mirrors of the 1st line in alignment with the Y-axis of the 
DMD unit 181 is operated according to 1280 bit data [11110—00000] of the 
1st group's line number 5. Each of 1280 micro mirrors of the 2nd line in 
alignment with the Y-axis of the DMD unit 181 is operated according to 1280 
bit data [1 1 1 10— 00000] of the 1st groups line number 4. Each of 1280 micro 
mirrors of the 3rd line in alignment with the Y-axis of the DMD unit 181 is 
operated according to 1280 bit data [1 1 1 10 — 00000] of the 1st groups line 
number 3. Similarly each of 1280 micro mirrors of the 4th line in alignment 
with the Y-axis of the DMD unit 181 is operated according to 1280 bit data 
[111 10 — 00000] of the 1st group's line number 2, and each of 1280 micro 
mirrors of the 5th line in alignment with the Y-axis of the DMD unit 181 is 
operated according to 1280 bit data [11110 — 00000] of the 1st group's line 
number 1. 

[0038] Of course, it is supposed that the exposure time at the time of the 
2nd exposure actuation is the same as the exposure time at the time of the 
1st exposure actuation, and the 1 -pixel exposure field for 4 pixels (slash 
field) is obtained on the drawing surface 32 of the drawn body by four micro 
mirrors corresponding to high order 4 bit data "1" contained in the 1st 
group's line number 1 thru/or each line number of 5 at this time, 
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respectively. For what should be observed here, the 1 -pixel exposure fields 
for 4 pixels (slash field) obtained at the time of the 1st exposure actuation 
are high order 4 bit data of the 1st group's line number 1 at the time of the 
2nd exposure actuation. I hear that double exposure is carried out according 
to "1", and it is. After initiation of the 2nd exposure actuation, if only 
distance A (= 4C) is again moved by the DMD unit 181 toward the forward 
side of the X-axis, the 3rd exposure actuation will be started. 
[0039] At the time of the 3rd exposure actuation, as shown in drawing 9 , 
each of 1280 micro mirrors of the 1st line in alignment with the Y-axis of the 
DMD unit 181 is operated according to 1280 bit data [1 1 1 10— 00000] of the 
1st group's line number 9. Each of 1280 micro mirrors of the 2nd line in 
alignment with the Y-axis of the DMD unit 181 is operated according to 1280 
bit data [1 1 110 — 00000] of the 1st group's line number 8. Each of 1280 micro 
mirrors of the 3rd line in alignment with the Y-axis of the DMD unit 181 
operates according to 1280 bit data [1 1 1 10 — 00000] of the 1st group's line 
number 7. Similarly each of 1280 micro mirrors of the 4th line in alignment 
with the Y-axis of the DMD unit 181 is operated according to 1280 bit data 
[1 1110 — 00000] of the 1st group's line number 6. Each of 1280 micro mirrors 
of the 5th line in alignment with the Y-axis of the DMD unit 181 is operated 
according to 1280 bit data [1 1 110 — 00000] of the 1st group's line number 5. 
Each of 1280 micro mirrors of the 6th line in alignment with the Y-axis of the 
DMD unit 181 is operated according to 1280 bit data [11110—00000] of the 
1st group's line number 4. Furthermore, each of 1280 micro mirrors of the 
7th line in alignment with the Y-axis of the DMD unit 181 is operated 
according to 1280 bit data [1 1 1 10— 00000] of the 1st group's line number 3. 
Each of 1280 micro mirrors of the 8th line in alignment with the Y-axis of the 
DMD unit 181 is operated according to 1280 bit data [11110—00000] of the 
1st group's line number 2. Each of 1280 micro mirrors of the 9th line in 
alignment with the Y-axis of the DMD unit 181 is operated according to 1280 
bit data [11110 — 00000] of the 1st group's line number 1. 
[0040] On the drawing surface 32 of the drawn body, the 1 -pixel exposure 
field for 4 pixels (slash field) will be obtained by four micro mirrors 
corresponding to high order 4 bit data "1" which that also of the exposure 
time at the time of the 3rd exposure actuation are the same as that of the 
exposure time at the time of the 1st exposure actuation, and are contained 
in the 1st group's line number 1 thru/or each line number of 9 at this time, 
respectively. The 1 -pixel exposure fields for 4 pixels (slash field) obtained at 
the time of the 1 st exposure actuation are high order 4 bit data of the 1 st 
group's line number 1 by the time of the 2nd exposure actuation and the 3rd 
exposure actuation like an above-mentioned case. Mie exposure is carried 
out according to ''I." Moreover, double exposure of the 1 -pixel exposure 
field for 4 pixels (slash field) obtained with a line number 2 thru/or high order 
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4 bit data 1 of each of 5 at the time of the 2nd exposure actuation is 
carried out with a line number 2 thru/or high order 4 bit data "1" of each of 

5 at the time of the 3rd exposure actuation. 

[0041] as it could state above, whenever only distance A (=4C) is moved by 
the DMD unit 181 toward the forward side of the X-axis from a drawing 
starting position, exposure actuation is repeated every. Since the number of 
Rhine in alignment with the Y-axis of the DMD unit 181 is 1024, the number 
of cycles of exposure actuation is set to 1024 / A- 256 in an 
above-mentioned example. Multiplex exposure of each of the 1 -pixel 
exposure field for 4 pixels obtained with high order 4 bit data "1" which 
follow, for example, are contained in the 1st group's line number 1 will be 
carried out 256 times. If drawing 10 is referred to, the multiplex light 
exposure at the time of one of above-mentioned 1 -pixel exposure fields 
being obtained by six multiplex exposure actuation will graph-ize, and will be 
illustrated, and, of course, the grand total of the multiplex light exposure will 
be set to 6p. If 256 multiplex exposure actuation is performed, the grand 
total of the multiplex light exposure will be set to 256p. 

[0042] Also about the DMD unit 182 of others which are contained in eye the 
1st train thru/or each of exposure actuation of 188, in the same mode as an 
above-mentioned case At the time of ****** by which it is carried out 
according to the bit data of the 3rd, the 5th, the 7th, the 9th, the 1 1th, the 
13th, and the 15th group, and "1" is given to one of the bit data D Multiplex 
exposure is performed 256 times also about the 1 -pixel exposure field 
corresponding to the bit data. Moreover, although carried out in the same 
mode as an above-mentioned case according to the bit data of the 2nd, the 
4th, the 6th, the 8th, the 10th, the 12th, and the 14th group also with each of 
the DMD unit 201 contained in eye the 2nd train thru/or exposure actuation 
of 207 However, about the DMD unit 201 of eye the 2nd train thru/or the 
actuation timing of 207, only the DMD unit 181 of eye the 1st train the DMD 
unit 201 of eye two trains to 188 thru/or the shift distance s of X shaft 
orientations of 207 are delayed ( drawing 3 ). That is, when the DMD unit 201 
of eye the 2nd train thru/or 207 reach on the drawing surface 32 of the 
drawn body in a drawing starting position, the DMD unit 201 of eye the 2nd 
train thru/or the exposure actuation by 207 are started. 
[0043] Although it considers as 256 times about the count of multiplex 
exposure by making distance A into 4 times of pixel size (C) in the 
above-mentioned example Such a count of exposure (namely, distance A) is 
decided based on the sensibility of the drawn body (this operation gestalt 
photoresist layer), the optical reinforcement of the light source 22, the rate 
of the drawing table 14, etc., and it is made to be obtained in desired light 
exposure about a 1 -pixel each exposure field by this. 

[0044] Reference of drawing 1 1 shows the control-block Fig. of the drawing 
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equipment by this invention. As shown in this drawing, the system-control 
circuit 34 is established in the drawing equipment by this invention, and this 
system-control circuit 34 consists of microcomputers. That is, the 
system-control circuit 34 consists of the memory (RAM) and the 
input/output interface (I/O) which store temporarily the read-only memory 
(ROM) which stores the program for performing a central processing unit 
(CPU) and various routines, a constant, etc., data, etc. and in which 
writing/read-out is free, and controls actuation of drawing equipment at 
large. 

[0045] The system-control circuit 34 is connected to a CAD station or a 
CAM station through LAN (local area network), and the circuit pattern data 
(vector data) by which creation processing was carried out there are 
transmitted to the system-control circuit 34 from a CAD station or a CAM 
station. If a hard disk drive unit 36 is connected to the system-control 
circuit 34 as a data storage means and circuit pattern data (vector data) are 
transmitted to the system-control circuit 34 from a CAD station or a CAM 
station, circuit pattern data (vector data) are written in a hard disk drive unit 
36, and, as for the system-control circuit 34, are once stored. Moreover, a 
keyboard 38 is connected to the system-control circuit 34 as external input 
equipment, and a various command signal, various data, etc. are inputted into 
the system-control circuit 34 through this keyboard 38. 

[0046] In drawing 1 1 , a reference mark 40 shows a raster conversion circuit, 
and a reference mark 42 shows bit map memory. In advance of drawing 
actuation, circuit pattern data (vector data) are read from a hard disk drive 
unit 36, it is outputted to the raster conversion circuit 40, and this circuit 
pattern data (vector data) is changed into raster data by the raster 
conversion circuit 40. Thus, the changed circuit pattern data (raster data) 
are written in the bit map memory 42. The data-conversion processing by 
the raster conversion circuit 40 and the data writing in the bit map memory 
42 are performed by the command signal inputted through a keyboard 38. 
[0047] It seems that of course, the circuit pattern data (raster data) 
developed by the bit map memory 42 are typically shown in drawing 8 . That 
is, as explained with reference to drawing 8 , 1280x15 bit data are contained 
in one line shown by each line number N, and these 1280x15 bit data are 
divided into the 1st thru/or the 15th group every 1280 bits. As explained 
previously, exposure actuation of eight DMD units (181 — 188) of eye the 1st 
train is performed according to the odd-numbered group's bit data, 
respectively, and, as for exposure actuation of seven DMD units (201 — 207) 
of eye the 2nd train, exposure actuation is performed according to the 
even-numbered group's bit data, respectively. 

[0048] In drawing 1 1 , a reference mark 44 shows a DMD drive circuit, and 
exposure actuation with eight DMD units (181 — 188) of eye the 1st train 
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and seven DMD units (201 — 207) of eye the 2nd train is controlled by this 
DMD drive circuit 44. Such exposure actuation is performed according to the 
bit data read from the bit map memory 42 for every line number, of course, 
and the line number from which bit data are read at this time is regularly 
changed according to the movement magnitude of the drawing table 14. In 
addition, in drawing 1 1 , exposure actuation with eight DMD units (181 — 188) 
of eye the 1st train and seven DMD units (201 — 207) of eye the 2nd train is 
typically illustrated by the broken-line arrow head. 
[0049] If the line number which should read bit data from each 
odd-numbered group of the bit map memory 42 is explained in case exposure 
actuation of eight DMD units (181 — 188) of eye the 1st train is controlled by 
the DMD drive circuit 44 When a DMD unit (181 —188) arrives at the 
drawing starting position on the drawing surface 32 of the drawn body, The 
1st exposure actuation is started and the bit data of a line number 1 are 
read from each odd-numbered group of the bit map memory 42 at this time ( 
drawing 9 ). 1280 micro mirrors of the 1st line which meet the Y-axis of eight 
DMD units (181 — 188) of eye the 1st train according to the bit data of this 
line number 1 are operated. 

[0050] When a DMD unit (181 —188) moves only distance A to the forward 
side of the X-axis from a drawing starting position, the 2nd exposure 
actuation is started and the bit data from a line number 1 to a line number 
(A/C +1) are read from each odd-numbered group of the bit map memory 42 
at this time. In the example mentioned above, since it is A=4C, at the time of 
the 2nd exposure actuation, the bit data from a line number 1 to a line 
number 5 (=4 C/C +1) are read from each odd-numbered group of the bit 
map memory 42 ( drawing 9 ). 1280 micro mirrors of each Rhine of the 5th 
line which meets the Y-axis of eight DMD units (181 — 188) of eye the 1st 
train according to these bit data thru/or the 1st line are operated. 
[0051] Since exposure actuation of a DMD unit (181 — 188) is repeated 
every whenever it moves to the forward side of the X-axis distance every A 
from a drawing starting position as mentioned above, the count i of exposure 
at the time of a DMD unit (181 — 188) moving only distance S to the forward 
side of the X-axis from a drawing starting position can be expressed with the 
following formulas. 

i=INT[S/A]+1 — here, Operator INT [S/A] expresses the quotient of division 

S/A, and when it is S<A, it is defined as INT[S/A] =0. 

[0052] Therefore, last line number N of the bit data which should be read 

from each odd-numbered group of the bit map memory 42 can be expressed 

with the following formulas at the time of the i-th exposure actuation. 

N=((i-1)*A/C+1) 

[0053] Moreover, in this operation gestalt, since the total number of Rhine in 
alignment with the Y-axis of each DMD unit (181 —188) is 1024, when the 
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last line number (M) (*A/C +1) exceeds 1024, the number of maximum 
Rhine of the bit data which should be read from each odd-numbered group of 
the bit map memory 42 becomes 1024. For example, in an above-mentioned 
example (A=4C), when the count of exposure becomes the 257th time, last 
line number N (=256*4 C/C +1) of the bit data which should be read from 
each odd-numbered group of the bit map memory 42 is set to 1025, and 
1024 bit data of Rhine to a line number 1025 will be read from a line number 
2 in this case. 

[0054] Speaking generally, based on the following results of an operation, 
being able to decide the number of Rhine of the bit data which should be 
read from each odd-numbered group of the bit map memory 42. 
((i-1) *A/C+D- 1024=1 [0055] Namely, the bit data from a line number 1 to a 
line number (i-1) (*A/C +1) are read from each odd-numbered group of the 
bit map memory 42 at the time of I<=0. Moreover, when it is I> 0, the bit data 
from a line number (1+1) to a line number (i-1) (*A/C +1) are read from each 
odd-numbered group of the bit map memory 42. In addition, the total number 
of Rhine from a line number (1+1) to a line number (i-1) (*A/C +1) becomes 
1024. 

[0056] In addition, in case exposure actuation of seven DMD units (201 
— 207) of eye the 2nd train is controlled by the DMD drive circuit 44, it can 
say that it is the same as that of the case where it mentions above also 
about explanation of the line number which should read bit data from each 
even-numbered group of the bit map memory 42. That is, only the DMD unit 
201 of eye [ as opposed to the DMD unit 181 of eye the 1st train thru/or 
188 in the timing at the time of reading bit data from each applicable Rhine 
of each even-numbered group of the bit map memory 42 ] the 2nd train 
thru/or the shift distance s of X shaft orientations of 207 are only delayed at 
the time of the exposure actuation by seven DMD units (201 — 207) of eye 
the 2nd train ( drawing 3 ). 

[0057] In drawing 1 1 , a reference mark 46 shows the drive motor for making 
the drawing table 14 drive in accordance with X shaft orientations. Of course, 
although the drive containing a ball screw etc. is made to intervene as 
previously stated between the drawing table 14 and the drive motor 46, such 
a drive is symbolically shown by the broken-line arrow head by drawing 1 1 . 
A drive motor 46 is constituted as a stepping motor, and the drive control is 
performed according to the driving pulse outputted from the drive circuit 48. 
[0058] The drive circuit 48 is operated under control of X five-axis-control 
circuit 50, and this X five-axis-control circuit 50 is connected to X location 
detection sensor 52 formed in the drawing table 14. X location detection 
sensor 52 detects the location which detects the lightwave signal from the 
X-axis linear scale 54 installed along with the moving trucking of the drawing 
table 1 4, and meets X shaft orientations of the drawing table 1 4. In addition, 
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in drawing 1 1 , detection of the lightwave signal from the X-axis linear scale 
54 is symbolically shown by the broken-line arrow head. 
[0059] During migration of the drawing table 14, X location detection sensor 
52 carries out sequential detection of a series of lightwave signals from the 
X-axis linear scale 54, and outputs them to X five-axis-control circuit 50 as 
a series of detecting signals (pulse). In X five-axis-control circuit 50, a series 
of detecting signals inputted there are processed suitably, and a series of 
control clock pulses are created based on the detecting signal. From X 
five-axis-control circuit 50, a series of control clock pulses are outputted to 
the drive circuit 48, and the driving pulse to a drive motor 46 is created in 
the drive circuit 48 according to the control clock pulse of a series of. In 
short, the drawing table 1 4 can be moved in accordance with X shaft 
orientations by the correctness according to the precision of the X-axis 
linear scale 54. In addition, the migration control of such a drawing table 14 
itself is a well-known thing. 

[0060] As shown in drawing 1 1 , X five-axis-control circuit 50 is connected 
to the system-control circuit 34, and, thereby, X five-axis-control circuit 50 
is performed under control of the system-control circuit 34. On the other 
hand, a series of detecting signals (pulse) outputted from X location 
detection sensor 52 are inputted also into the system-control circuit 34 
through X five-axis-control circuit 50, and, thereby, can always supervise the 
migration location in alignment with the X-axis of the drawing table 14 in the 
system-control circuit 34. 

[0061] If drawing 12 thru/or drawing 14 are referred to, the flow chart of the 
drawing routine performed in the system-control circuit 34 will be shown, and 
activation of this drawing routine will be started by turning on the electric 
power switch (not shown) of drawing equipment. 

[0062] At step 1201, it is judged whether the drawing initiation key assigned 
on the keyboard 38 was operated. In addition, before actuation of a drawing 
initiation key, transform processing from circuit pattern data (vector data) to 
raster data shall be performed, and it shall already be developed in circuit 
pattern data (raster data) at the bit map memory 42. Moreover, data, such as 
passing speed of the various data A required for activation of a drawing 
routine, for example, distance, drawing time amount, and the drawing table 14, 
shall be inputted through a keyboard 38, and shall already be stored in RAM 
of the system-control circuit 34. 

[0063] If actuation of a drawing initiation key is checked at step 1201, it will 
progress to step 1202, and flags F1 and F2 will be initialized by "0" there, 
and Counters i and j will be initialized by "1." 

[0064] A flag F1 is a flag for directing whether drawing actuation of the DMD 
unit (181 — 188) of eye the 1st train was completed. If the drawing actuation 
by the DMD unit (181 — 188) of eye the 1st train is completed, a flag F1 will 
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be rewritten from "0" to "1." 

[0065] A flag F2 is a flag for directing whether the DMD unit (201 —207) of 
eye the 2nd train arrived at the drawing starting position on the drawing 
surface 32 of ****. If ******** j s checked for the DMD unit (201 —207) of 
eye the 2nd train in a drawing starting position, a flag F2 will be rewritten 
from "0" to "1." 

[0066] Counter i is ** which counts the count of the exposure actuation 
performed by the DMD unit (181 — 188) of eye the 1st train, and counts the 
count of the exposure actuation to which Counter j is carried out by the 
DMD unit (201 — 207) of eye the 2nd train. Therefore, "1" is set to each of 
Counters i and j as initial value. 

[0067] At step 1203, a drive motor 46 starts and the drawing table 14 is 
moved with predetermined constant speed toward the negative side of the 
X-axis from the home position. If it puts in another way, the DMD unit (181 
—188) of eye the 1st train and the DMD unit (201 —207) of eye the 2nd 
train will move to the forward side of the X-axis to the drawing table 14. In 
addition, on the drawing table 14, the drawn body shall be installed in the 
predetermined location, and it shall be specified to X-Y coordinate system by 
the drawing starting position on the drawing surface of the drawn body here 
in the home position of the drawing table 14. 

[0068] At step 1204, it is supervised whether the DMD unit (181 —188) of 
eye the 1 st train arrived at the drawing starting position. If attainment of the 
DMD unit (181 — 188) of eye the 1st train to a drawing starting position is 
checked, it will progress to step 1205 and it will be judged whether a flag F1 
is "0" there or it is "1." In an initial stage, since it is F1=0, it progresses to 
step 1 206 and the following operations are performed there. 
K-(M) (*A/C +1)-1024[0069] It is judged at step 1207 whether I is below 
"0." The semantics of the above-mentioned operation expression is as 
having already stated, and at the time of the 1st exposure actuation by the 
DMD unit (181 — 188) of eye the 1st train Although it progresses to step 
1208 and the bit data to a line number (M) (*A/C +1) are read from the line 
number 1 of each odd-numbered group of the bit map memory 42 there 
since it is K 0 however — since it is set to =(*(M) A/C +1)1 at the time of 
i= 1 — in this case — this — bit data are read from each odd-numbered 
groups line number 1. 

[0070] At step 1210, the exposure actuation by the DMD unit (181 — 188) of 
eye the 1st train is started, and this exposure actuation turns into the 1st 
exposure actuation (i= 1). 1280 micro mirrors of the 1st line which, in short, 
meet the Y-axis of the DMD unit (181 — 188) of eye the 1st train according 
to the bit data read from the line number 1 of each odd-numbered group of 
the bit map memory 42 are operated, and, thereby, the 1st exposure 
actuation is started. It progresses to step 1211 after initiation of the 1st 
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exposure actuation, and it increments only 1 and the number of counts of 
Counter i prepares for the 2nd exposure actuation by the DMD unit (181 
— 188) of eye the 1st train there. 

[0071] At step 1212, it is judged whether a flag F2 is "0" or it is "1." In an 
initial stage, since it is F2=0, it progresses to step 1213 and it is judged 
whether then, the DMD unit (201 — 207) of eye the 2nd train reached in the 
drawing starting position. In this initial stage, the DMD unit (201 — 207) of 
eye the 2nd train arrives at a drawing starting position, since ****, it skips to 
step 1221 and it is judged whether the drawing actuation by the DMD unit 
(181 — 188) of eye the 1st train was completed. 

[0072] In this initial stage, since the drawing actuation by the DMD unit (181 
— 188) of eye the 1st train is not completed, it progresses to step 1222 from 
step 1221, and it is supervised whether the DMD unit (181 — 188) of eye the 
1st train moved only distance d from the time of exposure actuation initiation 
there. Of course, as stated previously, distance d turns into distance below 
the size C of a 1 -pixel exposure field (20 micrometers). If migration of the 
distance d by the DMD unit (181 — 188) of eye the 1st train is checked at 
step 1222, it will progress to step 1223 and the exposure actuation by the 
DMD unit (181 — 188) of eye the 1st train will be suspended there. 
[0073] At step 1224, it is supervised whether the DMD unit (181 —188) of 
eye the 1 st train moved only the multiple of distance A from the drawing 
starting position. If migration from the drawing starting position of the DMD 
unit (181 — 188) of eye the 1st train to the multiple of distance A is checked, 
it will return to step 1205. That is, the exposure actuation by the DMD unit 
(181 — 188) of eye the 1st train is repeated (step 1210), and the number of 
counts of Counter i is considered as "1" every increment (step 121 1). 
[0074] As stated previously, in the example of A=4C, multiplex exposure is 
performed 256 times about a 1 -pixel exposure field. In such an example, 
since it is K 0 until the number of counts of Counter i reaches 256, by the 
exposure actuation to the 256th time, the bit data from the line number 1 of 
each odd-numbered group of the bit map memory 42 to a line number (M) 
(*A/C +1) will be read (step 1208). However, if the number of counts of 
Counter i becomes 257 or more, it is set to I> 0, and it will progress to step 
1209 from step 1207 at this time, and the line number to which bit data 
should be read from each odd-numbered group of the bit map memory 42 
there will become from (1+1) to ((i-1) *A/C +1). Of course, the total of Rhine 
where bit data are read from each odd-numbered group of the bit map 
memory 42 becomes 1024 in this case. 

[0075] Then, during the exposure actuation by the DMD unit (181 — 188) of 
eye the 1st train, if attainment of the DMD unit (201 —207) of eye the 2nd 
train to a drawing starting position is checked at step 1213, it will progress to 
step 1214 from step 1213, and a flag F2 will be rewritten from "0" to "1." 
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Subsequently, it progresses to step 1215 and the following operations are 
performed there. 

J<-(j-D (*A/C +1)-1024[0076] It is judged at step 1216 whether J is below 
"0." The semantics of the above-mentioned operation expression is as 
having already stated, and at the time of the 1st exposure actuation by the 
DMD unit (201 — 207) of eye the 2nd train Although it progresses to step 
1217 and the bit data to a line number (j~D (*A/C +1) are read from the line 
number 1 of each even-numbered group of the bit map memory 42 there 
since it is J< 0 however — since it is set to =(*G~D A/C +1)1 at the time 
of j= 1 — in this case — this — bit data are read from each even-numbered 
group's line number 1. 

[0077] At step 1219, the exposure actuation by the DMD unit (201 —207) of 
eye the 2nd train is started, and this exposure actuation turns into the 1 st 
exposure actuation (j= 1). 1280 micro mirrors of the 1st line which, in short, 
meet the Y-axis of the DMD unit (201 — 207) of eye the 2nd train according 
to the bit data read from the line number 1 of each even-numbered group of 
the bit map memory 42 are operated, and, thereby, the 1st exposure 
actuation is started. It progresses to step 1220 after initiation of the 1st 
exposure actuation, and it increments only "1" and the number of counts of 
Counter j prepares for the 2nd exposure actuation by the DMD unit (201 
— 207) of eye the 2nd train there. 

[0078] At step 1220, the number of counts of Counter j progresses to step 
1221, after incrementing only "1" \ and it is judged whether the drawing 
actuation by the DMD unit (181 — 188) of eye the 1st train was completed 
there. When the drawing actuation by the DMD unit (181 — 188) of eye the 
1st train is not completed, it progresses to step 1222 and it is supervised 
whether the DMD unit (181 —188) of eye the 1st train and the DMD unit 
(201 — 207) of eye the 2nd train moved only distance d from the time of 
exposure actuation initiation there. If migration of the distance d by the DMD 
unit (181 —188) of eye the 1st train and the DMD unit (201 —207) of eye 
the 2nd train is checked at step 1222, it will progress to step 1223 and the 
exposure actuation by the DMD unit (181 — 188) of eye the 1st train and the 
DMD unit (201 — 207) of eye the 2nd train will be suspended there. 
[0079] At step 1224, it is supervised whether the DMD unit (181 — 188) of 
eye the 1st train and the DMD unit (201 — 207) of eye the 2nd train moved 
only the multiple of distance A from the drawing starting position. If migration 
from the drawing starting position of the DMD unit (181 — 188) of eye the 
1st train and the DMD unit (201 — 207) of eye the 2nd train to the multiple 
of distance A is checked at step 1224, it will return to step 1205. That is, the 
exposure actuation by the DMD unit (181 — 188) of eye the 1st train and the 
exposure actuation by the DMD unit of eye the 2nd train of eye the 2nd train 
(201 — 207) are repeated (step 1210 and step 1219), and it increments the 



19/22 



2006/08/01 17:06 



JP 5 2003-015309,A [DETAILED DESCRIPTION] 



number of counts of Counters i and j "1" every (step 121 1 and step 1220). 
In addition, in this time, since it is F2=1, steps 1213 and 1214 will be 
bypassed from step 1212, and it will progress to step 1215. 
[0080] The case of the exposure actuation by the DMD unit (181 — 188) of 
eye the 1st train, and in exposure actuation according to the DMD unit (201 
— 207) of eye the 2nd train similarly, in the example of A=4C, multiplex 
exposure is performed 256 times about a 1 -pixel exposure field. Therefore, 
since it is J< 0 until the number of counts of Counter j reaches 256, in the 
exposure actuation to the 256th time, the bit data from the line number 1 of 
each even-numbered group of the bit map memory 42 to a line number G~D 
(*A/C +1) will be read (step 1217). However, if the number of counts of 
Counter j becomes 257 or more, it is set to J> 0, and it will progress to step 
1218 from step 1216 at this time, and the line number to which bit data 
should be read from each even-numbered group of the bit map memory 42 
there will become from (J+1) to ((j-1) *A/C +1). Of course, the total of Rhine 
where bit data are read from each even-numbered group of the bit map 
memory 42 becomes 1024 in this case. 

[0081] If it is checked that the drawing actuation by the DMD unit (181 
— 188) of eye the 1st train has been completed at step 1221, it will progress 
to step 1225 from step 1221, and a flag F1 will be rewritten from "0" to "1" 
there. Subsequently, at step 1226, it is judged whether the drawing actuation 
by the DMD unit (201 — 207) of eye the 2nd train was completed. When the 
drawing actuation by the DMD unit (201 — 207) of eye the 2nd train is not 
completed, it progresses to step 1222 from step 1226, and it is supervised 
whether the DMD unit (201 — 207) of eye the 2nd train moved only distance 
d from the time of exposure actuation initiation there. If migration of the 
distance d by the DMD unit (201 — 207) of eye the 2nd train is checked, it 
will progress to step 1223 and the exposure actuation by the DMD unit (201 
— 207) of eye the 2nd train will be suspended there. 

[0082] At step 1224, it is supervised whether the DMD unit (201 —207) of 
eye the 2nd train moved only the multiple of distance A from the drawing 
starting position. If migration from the drawing starting position of the DMD 
unit (201 — 207) of eye the 2nd train to the multiple of distance A is 
checked, also although it will return to step 1205 Since it is F1 =1 at this 
time, it skips from step 1205 to step 1212. For this reason, only the exposure 
actuation by the DMD unit (201 — 207) of eye the 2nd train is repeated (step 

1219) , and it increments the number of counts of Counter j "1" every (step 

1 220) . 

[0083] If it is checked that the drawing actuation by the DMD unit (201 
— 207) of eye the 2nd train has been completed at step 1226, will progress 
to step 1227 from step 1226, a drive motor 46 will be made to reverse-drive 
there, and the drawing table 14 will be returned toward the home position. 
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Subsequently, at step 1228, if it is supervised whether the drawing table 14 
arrived at the home position and the attainment to the home position of the 
drawing table 14 is checked, the drive of a drive motor 46 will be stopped 
and activation of this routine will be completed. 
[0084] 

[Effect of the Invention] Since unlike the conventional exposure method held 
using an exposure unit with the modulation element of a large number 
arranged in the shape of a matrix, i.e., a step-and-repeat method, it can 
draw, moving this exposure unit continuously with constant speed relatively 
to a drawing table if it is in this invention so that clearly from the above 
publication, the operation effectiveness that the time amount needed for 
drawing of the whole circuit pattern can be shortened is acquired. In addition, 
although there is no concrete comparison about the drawing time amount of 
the whole both sides, however since it says that the exposure time is 
included throughout at the time of migration of a drawing table with the 
multiplex exposure drawing approach by this invention to the exposure time 
and the transit time of a drawing table being separate by the 
step-and-repeat method, about shortening of the drawing time amount of the 
whole by this invention, it is clear. 

[0085] Moreover, like the conventional step-and-repeat method, if it is in 
this invention, since a drawing table is not moved repeatedly intermittently, 
accelerate a drawing table, and it is not necessary to decelerate it 
frequently, and the operation effectiveness that the drive system of a 
drawing table cannot break down easily for this reason is also acquired. 
[0086] As one of the characteristic operation effectiveness acquired by this 
invention, even if some of modulation elements in an exposure unit stop 
functioning normally, the point that a circuit pattern can be drawn proper is 
also mentioned, without producing a pixel defect. Since each 1 -pixel 
exposure field of a drawing circuit pattern is obtained by the multiplex 
exposure covering hundreds of exposure actuation or more, even if about 
several exposure actuation of them is not performed normally, it is because 
the total light exposure of the 1 -pixel exposure field is fully obtained. 
[0087] Moreover, even if there is unevenness of exposure resulting from the 
image formation optical system included in each exposure unit as another 
characteristic operation effectiveness acquired by this invention, the point 
that effect of the unevenness of exposure is made small because of 
hundreds of multiplex exposure or more is also mentioned. 
[0088] As still more nearly another characteristic operation effectiveness 
acquired by this invention, even if the output of light equipment is low, the 
point which light exposure sufficient for hundreds of multiplex exposure or 
more can secure is also mentioned. If it puts in another way, it will use for 
the multiplex exposure drawing approach and multiplex exposure drawing 
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equipment by this invention, and **** light equipment can constitute 
cheaply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the outline perspective view of the multiplex exposure 
drawing equipment by this invention. 

fDrawing 21 It is an outline conceptual diagram for explaining the function of 
the DMD unit used with the multiplex exposure drawing equipment by this 
invention. 

fDrawing 3] It is a top view for explaining the X-Y rectangular coordinate 
system defined on the flat surface containing the drawing surface of the 
drawn body on the drawing table of the multiplex exposure drawing 
equipment shown in drawing 1 . 

fDrawing 4] It is the top view showing the 1 -pixel exposure field obtained by 
each micro mirror of the DMD unit of the multiplex exposure drawing 
equipment by this invention. 

fDrawing 5] It is the same top view as drawing 4 , and the 1 -pixel exposure 
field shown in drawing 4 is drawing showing the condition that only the 
distance below the size moved. 

fDrawing 6] It is the graph which shows the light exposure distribution at the 
time of the 1 -pixel exposure field shown in drawing 4 moving continuously to 
the location shown in drawing 5 . 

fDrawing 7] It is the same top view as drawing 4 and drawing 5 , and is 
drawing showing the 1 -pixel exposure field defined according to this 
invention based on the light exposure distribution shown in drawing 6 . 
fDrawing 8] It is the mimetic diagram showing some drawing data (raster 
data) of the circuit pattern which should draw with the multiplex exposure 
drawing equipment by this invention in the condition of having been 
developed on bit map memory. 

fDrawing 91 It is drawing for explaining the principle at the time of drawing a 
circuit pattern by the multiplex exposure method based on the drawing data 
of drawing 8 with the multiplex exposure drawing equipment by this invention. 
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fD rawing 10] It is the graph which shows the multiplex light exposure of the 
1 -pixel exposure field at the time of being drawn by the multiplex exposure 
method shown in drawing 9 . 

fDrawing 1 11 It is the block diagram of the multiplex exposure drawing 
equipment by this invention. 

fDrawing 12] It is a part of flow chart of the drawing routine performed with 

the multiplex exposure drawing equipment by this invention. 

fDrawing 13] It is the part of others of the flow chart of the drawing routine 

performed with the multiplex exposure drawing equipment by this invention. 

fDrawing 14] It is the remaining part of the flow chart of the drawing routine 

performed with the multiplex exposure drawing equipment by this invention. 

[Description of Notations] 

10 Pedestal 

12 Guide Rail 

14 Drawing Table 

16 Gate-like Structure 

181 — 188 Exposure unit of eye the 1st train 
201 — 207 Exposure unit of eye the 2nd train 
24 Reflector of Each DMD Unit 

26 Illumination-Light Study System of Each DMD Unit 

28 Image Formation Optical System of Each DMD Unit 

30 Fiber Optic Cable 

32 Drawing Surface 

34 System-Control Circuit 

36 Hard Disk Drive Unit 

38 Keyboard 

40 Raster Conversion Circuit 

42 Bit Map Memory 

44 DMD Drive Circuit 

46 Drive Motor 

48 Drive Circuit 

50 X Five-Axis-Control Circuit 

52 X Location Detection Sensor 

54 X-axis Linear Scale 
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[Drawing 11 




[Drawing 2] 
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[Drawing 7] 
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[Drawing 1 1] 
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tit>myti-~vhi,z2o^ 2o 2 . 2o 3 . 2o 4 . 20 

5 . 2 0 6 &y ; '2 0 7 T-^$tLl>. 3?l?iJS<0E3fc3.-7 
h ( 1 8,. -1 8 B ) tm2mn<7)Xft3-=.'y h (20 
!,-2 0 7 ) klimffi-MKGSXZtil. Wh. Wil 
nB&Xfttl2mB<onfcx^y h ( 1 8] , - 1 8 8 ; 2 
0,, -2 0 7 ) cO@^l|h'-y^{i^C^L<^C3.--y h 

(Dim 2 ^ftcom kzti&tf*n2m& <r>m^- 7 h 
( 2 0 , , - 2 o 7 > <o@e?'jtr -y i-i&m 1 Ma^s^- 

7 h ( 1 8, , - 1 8 8 ) C0B^iJb°7^*fLT*h°-y^ 

[0018] *mtmmxn. i- ( 1 

8,, -18,; 20,, -2 0 7 > iiDMD^ 7 b fc L 

x 1280^-7 h U 7 ? X^tE? 1 ! $ ftfcv >f ? n S 7 
£>ffM£ill>* #DMDa-7 hcOf&fifcowtJi. tit 
If- 771 1 4£7)^W5ri*Itffi-5T1024ffl«OV>f ^OS 

I 0 0 1 9 ] 111 1 tip-* J: a t, Mflffit* 1 6<D 
2t:{2 : ISi[<7)LED(light emitting diode)#i£tt£> 

§ . 36*2 20WffiPfcttlS*tf>*7 r 4 

ffl* <0ft7 r -f A>-77H215f|cOD MD 

h (18,. -18 8 ; 20,, -2 0 7 ) 0>**i-f 

^7 hfcWLTabWWASiiSidt^oTV^. & 

tr-7MiWf;ZtlX^%:\\ 
[00 20] 02Sr#fiS^*t, D M D 7 M 1 8 
, , 8 8 ; 2 0,. -20 7 ) attflgtfffi&BIJ: LTH 



:L-7b£DMftffi£*U iCDMItM2 4J2gEO£^: 
J: a 4C1024 x 1280CO7 N U 7 ?XR£MHfflZtlti:Vl ? 
u^y-frhl&tf&tih. tit. !2(:*tJ:a(:, & 

t , mm 2 8 iz^-tmm^ t # 

[00 2 1 ] K?I2 6(iflPyX2 6 A&1^'3 'J 
^-M/yX2 6B*^, flU^X2 6A{±3tiB2 2 
*»feaE»$^3t7 7 >f yS'^r-7>3 0 t3t^«S^ 

i co J: 0 %mW%&m 2 6 ^ J; 0 , 3t7r-f^ 
^-7VU3 0*^ltaiUc^2DMDJL- 7 M 1 8 
-1 8 8 ; 20,. -20 7 ) CDKMW24^m^ 

8lZtemi<7)&UyX28Ak, 'j7l^-^^28Bi:, 
S2<90UyX2 8C#£i*U iW«Htet¥iR2 8<?) 

flSWiWi W^fS ( f&* 1 ) t § . 
[00 22] #DMDJL"7 b (18,, ■■■ 1 8 8 ; 2 0 
!, ■•■2 0 7 ) fc*4*i&ffl«<0vf ^nS^-ii-ecitc 

tt s $ 2 cori^se t nmtmatism-t &£oiz 

3te¥^ 2 8 tTJtS^fcJKS^ytW^Saflr-t L B , T 
|Bivf^n5 5-*«fS2WRWi2atS3&»ii3t 

izm.<wm s &m* l b 2 -c^ $ tix v ^ . 

[ 0 0 2 3 ] 02te*5WT, ffiliT-7";H 4±tClSS 

s ^«^M#«o»fiiiB* t *aaff# 3 2 T^S fl. i <0 
ffifflffl3 2±tl±, *£®3te^^2 8tAlt$ix^3BE 
(LBj) KJ:-5Tv>f 

So ^DMD^vb ( 18,, -18 8 ; 20 

,, -2 0 7 ) fctttLlfflmfj fuSJ-WM X 
&20 » n X 20jJLmX'h h 1 1 h b , 2 8 C0fg$ 

2±cO20/xmx20^mcO^^Mi: LXfe&Ztl. ZCDM 

*SWi20^mX20,umcOiIiS- t M XXfibtlh . 
[0 0 24] #ffilp-:i7 b ( 1 8,. -18 8 ; 2 
0,. -2 0 7 ) Tli, ffl*^^ ^aS5-{ia?Si4SS 

12fct5V^T{i, 0*colK-&±, i6ilbte¥*2 8*>ibJiS 
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[00 2 5] #DMDa-7 h ( 1 8, s - 1 8 8 ; 2 0 
, s -2 0 7 ) K^fll^TflVf ?ni7-*i'Il(7) 

n5 5~*»A>RW$*ifc^3KJl! (LB, ) 

2 8tAltS**>il. «!<0)t«>atBB3 2±fc:»iDMD 

TtfSMO-^W XfcOlvCtt(1024X20) ju«x (1280 X 20) 
/zmfc^rO. <tifc*4*L4ttB«Wi4!rtfcl024xl2B0 

[0026] ii-ciaT^swB^fiULh, 03 t^-ri 

8,&ULZ 1 8 8 T*$tL-SMISWimi^gC08^ 
tOR3ti-.y h (18,. -18 B ) <7>Ztl?tlfci-r>X 
X - Y ¥ffi±Tl# t>tl&4M%ffl&Cf> 0 , #8Sff^Z 
2 0, ■KWLZ 2 0 7 T*S*l£f^«#tt*2?iJBtf>7 

mmyt3-~'vh ( 20,, -20 7 )^WW:J;^ 

Yn^is^^ti>*SHT-7-vn 4com&mw 
to wz-fh tzMztmmy— 7> 1 4 titsftift ( r^as 

tt) TBSSivCH*. 03*»G>iD!S>J&«flrJ:3fc, X- 

tfTibO. *<OYttWJBfcL-'v 1* (18,, -1 8 8 ; 
2 0,. -20 7 ) iOiWI^riPltWfcSil. L-A»t>£l 
9iJB<OK3fea.~v b (18,, ••• 1 8 8 ) K«J:S^i83fcfS 
«(Z18,, -Z18„) flftJWZKL'O**. 

[0027] ffiB nxtc «t htrnttom. *8Bt-7> 

l 4(±XWOM l J^-^St^i)S-it^iis £*ifc.fc 
OffiHf— 7>H 4±c7)WSH#:{4E^- i y M 1 8 
-18 B ; 20,. -20 7 ) CDf^cD^ ?o$9- 

( 1 8, s - 1 8 8 ) zmxttmzitx8m£mm%M 

«(Z18,, -Z 1 8 8 ) £$Bffi3 2±£)ML£fg: 
teBfJ&O^-f S>-^tMtLT|g2?iJgO||^-7 h 
( 2 0 , N ••• 2 0 7 ) *Jf*»^5*T 7O0£ffiH3ftI 
U(Z20i, -Z2 0 7 ) £fltHffi3 2±fcJBft-t4£ 
fcfcj; 0. 8<xO^BSll3tefS« (Z 1 8,, -Z 1 8 8 ) 
fc7o<0£EIS3fcffli* (Z2 0,. -Z2 0 7 ) i£*SB 
ffi 3 2 ±T Yffc/j £?U § i k 

*i&8£H*RJil280x I5fflfc . 
[0028] *»^fc J: oTJl. fSBf- 

-7> l 4 S^^jea«T31KWt»l6S^-3s 

- y zmsatiz x o ararr s jffBStf* & £ *> ± 



[00 29] 04&tfEI5 *#8Bl/C , #f&HJ3£ 

J: 4ffliiffiT'0--ffil6^)jaBcov^T»Wt*. 04 
(4, DMDa-7h ( 1 8, , - 1 8 8 ; 2 0, s -2 
0 7 ) «ttSW 4 ? n 5 5 2 OKIfffiBIiP *># 

s^at^ts i cDKmmm-hmft&mzmm^&z 

fc JtJKfc 4 -3 T affiffl*± ( S« ) 3 ixfc-B* 

<n*rA X\t C x C b £ *l& . =Sr*3 % *Ht(SJgJBTJ4 , ± 
j$LfcJ:d£, C=20vmXfoh, *%ffltz£li8M& 
tfcoTtt. ffiBf— 77H 4l4-£3SKTSGliW£;& 

c (2o^m) armmdtsmmuzm. imwj 

S ( m 2 W&lfftB ) t^tLl). WthliZ. ~?A?u 
iWK^raJiffiil'r-X^ 1 4 ^XttcO^ilfcfS]*^ 

TEg^id ( d<o tawmt mmiz-^ki- & , 

[003 0] WSi-titf. 5%mi&HBfi'£* - 

KlTS^f) *^SB§id^tX|i^iEffliJWSB®3 2±& 
If SrfS ^ k 0 . d^fct-BSSS^M^xfi^- 

n^i^^^^»SEMEr B i ( d ) chtz-oxm^t 
m±&±mft&pft^zm^x<xmz<m---$&. 
[0031] z.<7)£o%mmLftmz^xm%s.p/ 

ii-mmm^mcnxmu^zm 0 *m xc iz-wct 

v^-rx (c xo zftoz-tt**), *%mz£& 
mmmxu , ^ *> 4 a ^STts^^^-Bsn^M t 

LT^SSilS. ^r*3, ^3tfip/2^#;e%i:ig(: 
ov^JittflSH* ( 7 * b hJS^) com^zm^ 

^x^MZtiitnTbiX , ^coi'p^is^i^is 

Kd) ^WN°7^-^*^$iil>. 
[003 2] W±<0 J: 3 t=€«Six4-B*Jf3te 

® j* 1 4 -3 x » ^ - y z nn ^ffiB-t h ^^^SBa 

[0033] 5t-f . m8Zm&-tht. t'>y h ■ 7^7 

-^) <^gP* s ^W^*$tlT V ^ . |5][a^-t7-f 
N MSffi 3 2 ±t Y M(c& o T ll^JSB S iiS 

^#JSB5^ y^#-t^J5ELs #7-^ M41280X15IS 
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7-i yfcift ill 1280 Xl5fflOt*-y hr-^(±1280f-y 

i #b&v> Lm5#s<9^-r£#it&ft> 

Hl>?iJS08o<7)DMDa^7 h ( 1 8is --188)0 
^ftfMi^tie?l3Jlfc# a 0?>-70 b* >y h T — * 
W^oTfrbfU H2?lJ@07O(7)DMD^-y h (2 

o , . - 2 o 7 ) <7>mmm\i.zti?timM^7'>v- 

T<7) b" -y 1- r - ? fcfl! T ff^tll) . 
[0034] H8 fcScf «fc 3 (2, #5KHfc i MSBSt 
totDMD18,J K36fHtt $ * S KOWTOW* W 

ftiraot w;: . as i # B co fiu-rco 7 a ym^r 1 ft 

V * 1 9 0)*tl?tl0)±fiL4: b -y h (Zii " 1 " iPj-t. h 

tl. S>901276b">y hIZit "0" tf$t$>tll. 

IH 8 T12 . ^OflllO t" >y h t — 9 (COV >T ti^T D T" 

^S*u ;«DWi "l" *» "0" od*>ovvffi#>o 

[ 0 0 3 5 ] @9 £#j£f$ k . H 1 #BO?>-7"0 
h*>y hf-^fcf-5TDMDa-7 h 1 S^li-oTffi 

B Ht o ItO^Jf^j*; W iz^ZtiX^l. ftfe. J8B 

tin x^W $ -tt i) ; k fcSr & # . ^ - f 

T -eoHiJfc -5 TSWt & i o k $ ill. . 

[0036] D M D JL - y M 8 1 #K}SBftOfi§fiffi 

3 2 icoimmkk^m^mm ttitz ( sp*> . *sbs 3 

-7 h 1 8,OTtttaoI15^ yg<O1280ffl<OV>f 
^nS 7-om^'ii>"!FS 1 SBO^-ro^ y# 
#H3#£ftl>1280fflOb'<y hf-? (11110-00000) 
&oTiM^$-t£4>fU Clilt j: 0 D M D >y h 1 8 ! 

com 1 in a mttt-Wft bti h . bp % . is 1 # a o ^ 

-TO 5 y#f- 1 O1280fflO b" >y h r - :? ( 11 110- • -00 

ooo)c7)a*>o±fi4f-y hf-^ "1" fc-e*i<e*i*HE 

Mm l tz X o fc , DMDo^'yH8, # Xf iOiEiJtC 

[fii^-cSIHId (d<c) ^fW^Krr&i^filkSiiS. 

mm (®$mm) iffi&ztntfk* dmd^-v h 1 8 

(C) c7)S^c7)SBIifi]i.(i'H*-9-^X04fgc7)gESlA 

-fr tit h k s s 2 in a mytftmtffflbte ti 

[0 0 3 7] »2[B]B»*ffil^ H9KS^-J:at. 
DMD1--7M8 ^YiCffi oW.lv 4 y O1280ffl 



>f y#^-5c7)1280jlOf-y hr-^ (11110- ■ -00000) fcfl! 
-5tiJ^$-^4fL. DMDa-7 M 8i<OY(UtJ&-5 
H2 7 A ycr>mmv>~?4 ^ns 9-0**i-W4W 1 
#ao^-7°05^f y#-^4c7)1280fflcOt:''y hr'-^ 
(11110-00000) tfi!-?TiM^§*^*l, DMDa~7 h 
1 8,<?)YW^3SI39-f yc0128(HlO-7-< ?nS5 

-co%ti?tii&m i #ao^>-rc7)9^ ym^3cr)\2 

mmo f -y h r - ^ ( 1 1 1 10- • -00000) fcfl! -o T IMfrS •£ 6 
tll>. EH»K. DMDaz 7 M 8,c 7 )Y|iCaam4 

9 >f yoi280j@c7)-7^ 70s 9-o-?-ti-e'tnim 1 #a 

CDffr-ycDyA y#^-2O12801lOt"-y hT~9[m 
10-00000) iZfe-iXWiitZitbtl, DMDJL- -y h 1 8 
! <7) Y Wtdffi -5^57^ yO12801IOV ^nS7-« 

^tiWiH 1 #ao?vu-7V)7>r 1 oi280ffl 

Of 7 hT-^(11110-00000)^ts!^-Ci)#$^^>tl 

[0038] m20am^aB#oiswB%m 

lH)BS^I!jB#O^B#rakllItk$ti, iOk§m 
l#ao^VU-7°07-< 1 ftV^t 50#5^ y# 

^•fc***is±ffi4t-y hr-^ "1" n-eti-eti^jc 

±£(44B*ftO-BSS7fiI$ («HRHW) J&^^ti 

h . ; ^-c-aa-r^# - k a. n 1 m m^mm^n 

BltJtfHBi^fc* 1 #Bo?7w-7V)7--f 1 o± 
fi4 f-y hf-^ " 1 " fcfl!o"Crfii83KS<xS kv^ 

7 M8, #Xtt<DiEfflCl*I#oTiftfle«iA ( = 4 

[0039] W3^mwmm. H9t*^-j:5t. 

DMDH7M 8 1 «Y«HC«> -5 KS 1 ^01280(1 

^ n 5 7-cD%ti?til,ZWi 1 #B0/;l—r07 

>f y#-^-9O1280fflOh'-y br'-? (11110-00000) fc^ 
-^TiJ^^-fr^ii. DMDa-7M8i^Y#(:?ft^ 
54 yoi280fflov-f 7nS 9-«**l*W4* 1 
#BO^';l— 7 0 O5'( y#-^8O1280fl§Ob'-y hr-^ 
(11110-00000) fcft->TlWPS*feil, DMDi-7 h 
1 8,OYfStf H v 3ll3 7-f yO1280fflO^4 ?n$5 

-coztiWim l #BO^;W-ro7-f y#-?-70l2 

80fflO £' . y h ^— ^ ( HI 10- -00000) fcffi o T Hrf^-fr <1 
4. H&fc, DMDa-7M8iOTiC?e3l4 5 

4 yoi280(@ov4 9 o $ W4» 1 #BO 

riv—m^A y#-^6oi280fflot'-y h-f-^ (11110 

-00000) tffi->-rlM^$*6*l.^ DMDi- -y M8, 
OYtttCfo v oH5 74 yO1280ffiOV4^D5 5-O-e 

n-etuiss 1 #ao^';i— ^ y#^- 5 01280H0 

t'-y b7 : '-^(11110---00000)Hfl!o-Ci!jff$-ii:^tl, D 
MDJ.-7 h 1 81 CD Y«{C» 0^67^ yO1280fflO 
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v-f ? n 5 9-O^ii W43f5 1 #g<0?"/l/-7V)9-f 
y#-5f-4cO1280ffl<Ob7 t-T-? (11110- -00000) Kft-s 
T®jff£-££>*ll>. 35fc. DMDa^-y h 1 S^Yfi 
tefft o H7 9-f y<^)128(HI^v-f 7*0$ y-co^tl^ftl 
\i% 1 §gcO;50l— 7V59-4 y#-f-3cO1280fflc7)t:'-y t- 
T-^[11110--00000)tCfi!^'r»)#$^' ; ) ix.DMDi 

a S y-co^tlWim 1 #@O^>-7°c09^ y#^ 
2 <7)1280flS<7) b 7 h t- ? ( 1 1 1 10- • -00000) fcft-o T Ifrft 
$-if£>fU DMDa^7 h 1 8i<7)YfJH?p'5^9 9^ 

;l~-7V)9-f y*-f-l<731280fflcOh"-y h r'-^ (11110--- 

00000) Wfl|oTWl#$-££>ftl> . 
[0040] 113 0BK3tft«^EftB#p B %|f| 1 HIS 

mKfcmttfComytmm k^ix-h^o. ;«t§mi#s 

^Vl— 7V)9--f y#-*fl ft ^1.903-9^ y^^z^ 
£tl-g>±S4 f-y hr-? " 1 " t^ft WM5L£4 
^<n~?A ?u$9-tJ: v SJSHft coffiBffi 3 2_rJe{4 
4 BfP^V)--B*Jt«i ( ftttffitt ) im t>ti& Z 
left l> . ±i£0*§-£ t , H 1 0 g HftftiJHt fcfc 
^ft£4B«^HI«Si3frgii (fWWR«> f4!S20 

um%\ / mnt m 3 mas^i!)ii# t x*m 1 #go?vu 

-7°0 9 >-#-*§- 1 c0±fi4 b" h t — * " 1 " fcfi! 
^2ft^L5<^ft-e*U9±&4b7 hf-^ "1" fc 

14SI 3 0 g IBfcfiWfc: 9 y#-^- 2 ft H 1 5 W^-fi/P 
flcD ±&4 b 7 1- r - 9 " 1 " ct -3 T ZfiEft £ il 

[004 1 ] m±3i^io^J;oHs DMDJ.-7M 

8 , mmmmM.-h-h YM^mzfah^xm&K 
( =4 c ) fimm^htihm$^%±^ftmv& 

Ztl&. DMDa-7 M 8,<7)YffttC^39^y(7)* 

W41024*T , *63&»4>. iiS^WTti. E^tiJ^jI 

Lifcl41024/4 =256kft£„ lot, flitf, fgl#g 

C0i7";l/-7°c09-f y#-f l t-&*ixS±fi[4 b'7 hr- 
? "1" KJ:oTfc£ft*4if*#^H^3flB*tf> 

1 0 ZW&th t . ±)4o-a»E^Ui<7)o hcr> l o 

6 p k ft I) . i L2560^fiS3fcM&#%^iiilfi\ 
^iOf-fiS3tea^Ilt(±256 p k ft I) . 
[0 04 2] Hl?iJafc*4il4*^>ft^)DMDai'y 
h 1 8 2 ft^b 1 89<7)UffllFm<?)*tl?tl£.-r>\vZ i> * 
_m<7)i%£t®MtcBMX\ ^3#g. ^5#g.^7 
#g. H9#g. *11#B, Hl3#gS.O : Hl5#g^- 

;l— 7°tf>b"7 bf-^Ct^Tff^ii, -ewfix^cT) 

t'7lf-^DC "1" H^-thtlhX^lk^. *<F> 
b -y h r- * t*t J5 L^HISMfMtoi 1 256 



4fll>DMDi-'y h 2 0 1 ft^L2 0 7 c7)S3te#®j£>^ 

H4#g, H6#g, ^8#g, miO#B, ^12# 
g WS%\ 4# g ^ y)V-?cn b" -y h f ^ left T fti? 
iXl>*^ L*>lJ&2?IJ!tf)DMDJt.->y h2 0iftV^t 

2 o^Ma^A sy^cov^T(il^HiJg<7)DMDa 

-7 h 1 8!ft^L 1 8 8 (CM^I) 2?iJgcODMD:x--y 
h 2 0 1 ft V ^ 1 2 0 7 £7) X#^0CO v 7 h Eg^l s J^fttS ^ 
Ztl& (03) . HP*>. ^2^(ia^DMDJL-.yb20 
! ft ^ L 2 0 7 /0«ffl^ffiliffi 3 2 ±fc}BBBIMtiH 

m2?iJgc7)DMDa^-y h 2 0iftV> 

L 2 0 7 £ ± S IS^W^te§ tih . 

[004 3] ij*Wflf!TJ4. SgilASrB*^ A X ( C ) 
<?)4<gk'tS;i: T-^fi®^0^ to X ^ (42560 k $ 

2 2 (nymmifSMf-y vi/ 1 4 «aaw(caw 

[ 0 0 4 4 ] II 1 1 i: s WfflHz X lffiW$i 

S^$[Jffl7"n 7 ?m&*Zti.& . NiatSrf J; -5 fc» * 
J: * flfiSSH fctii^^r A 3 y h n-;W0S§ 3 4 
tf&li t>ti. I^y^fAny b d— ;U0K 3 4 (±^J^. 
(S'v^^n3ybj.-^*^ffl^$til», HP*>, yXf 

A3ybD-^0g&3 4(±4'^^ii^--7 h (CP 

U) s fySrHtffl)/t^7 0 o/9A. ^ 

iC^&^l-SIStilLllffl^^U (ROM) , r-^^ 

M) av'Atii^^y^-7x-^ (I/O) i'^O, 
[004 5] yxf-^,3yhn-;l/0ff#34(4LAN(i 

ocal area network) £ ftlXC ADAf- ^ a yi^tt 

^ucAMxf-ygyKW; r#^a $ tut 0 

K^^-yr-^ (Lff-?—?) ^y^-rAriybn 
-;U0K3 4Hf£iH$itS. v-Xr^3ybn-;l-0S§ 

3 4tlir-^*Slft¥ai: tT^-Kr^^^S3 6 
arfffittSfU CADXf- yayi^liCAMXf-y 
a Vfr^BB/V-yf-^ K??r-?) * { y^f 

hn-;P-0?§3 4(40ff§^°^-yT-^ W?t- 
^ ) * — n- H r ^ ^ SB 3 6 # a/CT-^l*!^ 
&. *5t. yxrA3ybn-;P05#3 4t(4^a5A^ 

3 8 §: l t a * com^M^m * «o f : - * ^ * J y x r 

A 3 y h n -;1-0S§ 3 4 1 A^J $ ill) o 
[0046 ] Ell ltfcV^Ts #BSff#40(i9X^3E 
^0S^^*L, *BSW#4 2 (4b" 7 h-7v7-«U 
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(<:??t-?) ti5^^jaftHIIl4 0fcJ:-5T9 

[0047] 29ifiL f 7 b • 777 • ^'J 4 2&WH 

«W(cS^J:'5*t>Wk*6. Wfes 08£#BBLTi& 

80Xl5ffl(7)f'-y b 7-'-? 141280 f 7 b45Cgfl#B=5:V> 
l/Z s Hl?IJgc7)8^0DMD^>y b (18,. --I 

8 8 ) co^Tt^wa^ii-ewic^gw/^-^t'-y 

hf-^tft^tffirfl, *fc»2*IB0>7'Otf>DMD 
jl- >y b ( 2 0, , -2 0 7 ) <ngtffi®tt*tiftiQgk 
%gcr>7')l—7°CD t" 7 b f - ? fcfto T Sft^SWtr to 

[0 048] HI lfcfcWC, #SBflr#4 4ttDMD|B 
»0RSr*U £ODMDfjHil|l]§&4 4fcJ:9, Hl^'J 
gc08^C7)DMDa^-y h ( 18i. -18 8 ) kl&2?ij 
l(7)7o«DMDa-7l (20 ls -2 0 7 ) tcOMJt 

1ftbffWttZtL& . c\<7) £ d %M%Mftli%)WiK' -V b • 

f>y br-^Wfc^TfrfctU ,IOk# f 7 br-*«9 

jEtT^Qtofc2£fl:3-£4>*i£. HI lt"f4, 
l?iJ@c7)80<7)DMD^-^-y b ( 1 8 ls -1 8 8 ) k£ 

2^iJgc7)70CODMDJ.--y b (20,, -2 0 7 ) kO 
[0 04 9] £l?iJ@<7)80<7)DMD:x-7 b ( 1 

8,. -1 89) <9tefcfl*£DMD8MIIIK4 4fcJ:-3 

TIMflf't&ISfct'v b • 777 • 'J 4 2tfH&8t*B 
<0#^/W- 7^f 7 hf-^trWWfi'***^ y# 
^fcOVVtftB&tifcs DMDi-7 b (18,, -1 

Uz k * , £ 1 0 g R3fc««#H»&$ *i . - « k * t" -y 

b • 7 7 7 • .X t 'J 4 2W^l=g(0#^VU-7>^7 

4 y#fl«t'7 br-*#»#aj3*i (09 ) , Z.<7> 
7 4 1 Of 7 b r- ? fcfto T» 1 90 g«8 o« 
DMDa-7l (18,, -18 8 ) OYfifc&dfl 1 7 

[0 0 50] DMDa-7f (18,. -18 8 ) #'ffiH 

2II|gSftf» i m$*U ^fclt'7 b • 777 • 

^ ^ U 4 2 g o#^;P-7**» (i 7 4 y#^ 1 



#>£>94 y#* ( A/C+ 1 ) 4"W)t» br-*#K 
»{iJSfL4. ±j£L£f5fm. A = 4CTA&tf)"C, £ 
20Bit3l6fMWl*tttf 7 b ■ 777° ■ U 4 20W?f 

mt%<?)%y)V-7frb\$74 y#f- 1 94 

5 ( = 4C/C+1) 4Ttf>f 7 hT-^-WHWHSft 
(19) , iitfef 7 br-^t^T£l?iJg08o 
<?)DMDa-7h (18,, ••• 1 8 8 ) OYfi(Cf a v dH5 

9-f y&v^t£i 7 4 yco#7-f y<7)i280fflw?^ 

[005 1 ] mitiXd^ DMDa-7 b (1 

8, % - 1 8 8 ) <nn%fmi&ffl^titafrt> xm<?)\E 
mt,zmMAi°^&mt&fg.mzm r )&zti&cox\ dm 

D3U=.y b ( 1 8, . - 1 8 8 ) tiWSWtk&MfrbXWl 

njEMizfcMstammitzVgcomitEW i aarco^ 

i = I NT [S/A] + 1 

zzx\ mn?iNT [s/a] \±ws.s/A<m*%. 

L, S<AT*4i:*, I NT [S/A] =0k LTg 
[0052] ftoT. £ i @ll6*fBBlB?f, t'7 b • v 

77 • ^^e y 4 2<o«fiR*B<o#^;p-r*»fe«»a}S 

N= ( ( i-1 ) *A/C+ 1 ) 
[0053] ttz. *HM9KBfc*J^ , r'tt, #DMDcl 

- 7 b (18,, - 1 8 8 ) *>Y«fciB3tt5'f yiSJiio 

2AThhfrt>* wmjivtt ( ( i-1 ) *A/C + 

1 ) m024£Mtfzt%s f v b • 7«y7- ■ ^*U42 

O^ic#g(0^>-r*^^ai$ni)^# f -y br 
-^Ofi7C7-f ygW41024*k&!>. Wtti\ ±a<0W 
(A = 4C) fcfe^Ts «3teEBR**257Hl S fcl^r 
# s t'7b-777-^t l J42 0^#g 0#/;b- 

Ta^ift&fcBSti!)^ f v br-^o*R9>f 
N (=256*4C/C+1 ) {il025k^0. 
{45-^ y ## 2 9 y#-^1025 4 W1024*O 5 >f 
ycof -y br-^* i M^ai§ix-i>C:i:^l.. 

[0054] -jRwtma k , iaTo8uws*ts^v^ 

Xs f -y b ■ 777 ■ ^y 4 20^|S:#g^^>- 

( ( i-1 ) * A/C+ 1 ) -1024= I 

[0055]BP*>. IgO^tlti, 7-fXSf 1H 
7 4 ( ( i-l ) *A/C+1 ) 4fOf «y br 

-Wt'7 b ■ 7>y7° ■ *=E'J 4 20^i[#gO«-/;b 

-7*» feR»UI § . 4 fc , I >0"C*S>l>k# ictt . 

74 y^ ( 1 + 1 ) *^7^fy## ( (i-i) *a 

/C + 1 ) tt'Of 7 br-^^f 7 h-777-^t 

y4 2o^#go#^-7*^il^ai$tii). * 

9>f y#"t ( 1 + 1 ) 3&»4>9'f>*9- ( (i-D 

* a/c+ 1 ) 4 -co 5 4 y<om*mzm4*t%& . 
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[0 0 5 6] Kct5 s SS2?!l@W7-9<0DMDi^7 b 
(2 0^ -20 7 ) cDJS3tf£»£DMDlg|«4 4t 

*l>. HP*>, S!2?iJi<07o<ODMDa~-y b (2 

o,, --207) tissawiii^. t*7 b ■ -7 7 r ■ ^ 

til 4 2 ^iiS^^>-7-Of tlf tlOiS 7^ 

y#>£> £7 bT-?£M&art18&?):M 5 y^'m l?iJ 
gWDMDJL-7 b 1 81&ULI 8 8 £2ttl>8l2?iJ@ 

WDMDa^7 b 2 0i^^L2 0 7 <7)Xffi^[p](7)>-7 b 

IE«s£ffiI 6 3 ft (03) . 

[0 0 57] Ml liZti^X, WHflFt 4 6liffiSf- 
7"^ 1 4 & X|K[6]^ffioTlg»§-ttl» fcfc^igSl*- 

*£Sjr$\ JSiif— 7*;H 4kl»-^4 6k 

1 lX'itm&WX^ffltiliZmZtlT^h. WE-? 
4 6 WJiifXr-zb-y^-^k lTff)££fts 
Igt^O fflHiiBf&HI8& 4 8 frt> tail § ft£ » </W 

[00 58] Ig»»4 8{iX«W0Sl5 O^JfflT 
"Ct&ftStffcft, iWXIWiiJfll0»5 OiijfBr- 7;U 
1 4 HiSft^ftfc xftHt&aj * y*r 5 2 izHffiZtil. 

ximmta^ 5 2 nmsf—y^ 1 4 off »»t 

» o r f$a $ tifz xw u - 7 x 7- 5 4 £ wjtfi 

*«ai LTtSHx-7";U 1 4 «x|K[t]tcfp^ ^wea 

^$ftTV*i>. 

[00 59] IfiH-r— 7'VU 1 XtMHfttfi-fe: 
2{4XWJ— 7X7"— ;U5 4*^^^ff-^2r 

Bf^OKfcfLTtfifrt*. X»JfJ0S#5OT1i. * 

ffifl-t fcg-^v vt -a<7)$ijffl 9u«j?j t/l/XdHftft £ ft 
I) . XfWJPHISI 5 0*^(i-jScolM^ a 7 ?;\7kx 

#bi»4 8izttix&jj%ti, mmmi sxw 

co— 51 W ? n 7 7 > VUX izft. o T ig ftrt - ? 4 6 lz 
x7-;b 5 4 <afi!«fc:i5 tfcBS t- 77U l 4 

*X|i^r6]^^Tfli)$ii:l)ik^T"#l>o =5r*5 ^ I 
3 &JBHt-77U 1 4«ffS)$iMa*(±Jl*not<7) 

[ 0 0 6 0 ] 0 1 1 £*-f J: o fc. X«i(6ijffli0» 5 0J2 
yx7A3ybo-/MH8&3 4fc:$MSft. dftCi: 0 
XWSJPElBft 5 0 fi^ 7.tA 3 y b n-;Hl]» 3 4 <7)M 

mrx^ibtii. -t, xfis^anry-9-5 2*^^ 

SftS-ji^Otftiiifi-t (;MOO t±Xtt*iJffll|IIS&5 0£ 
^UyXfA^y bn-;HII8&34fc£>A;>j£ft. I 



)v i 4 wx«(c»a snwsaiswwBS-r* z. t tfx-% 

[006 1 ] HI 2*^1,01 4 £#8tt4k. 
A 3 y b n - ;ng» 3 4 TUff £ ft & UWI^-f - f ^ 7 

gaomsx-f 7f- (H*£ft&^) tty-t&zbtz 

[0062] 77° 1201 Tli, #-jK- b 3 8± 

mmnibfix wx t" 7 b • v 7 r • ^ t u 4 2 tmu 

»;^-yf-^ (7X^f-^) WcS^SiiTv^ 

^^ift^^Or-^ti^- b 3 8 Sr^-L-TA^J^ti 
TyXfAnyb n-/Hs]g& 340RAM (cKtcffiM § 
tiX^&l><7)k-t&. 

I 0 0 6 3 ] Xf 77° 1 2 0 1 °CjBBBtt&^-<0tSff* t 
HBStlSk, Xf771202«^, *C1"C75^ 
FlSt/F2ti "0" ttzti^yfiR 

Vjte "1" te*JJ8HkS*L4. 

[0064] 77^Fl{±Jgl5IJI«DMDJ.-.y b 

( 1 8, , - 1 8 8 ) <9«SH#»j&^7 LiZ&EfriWFi 

tSW77mS. mi^JSWDMDJ-^7 b 

(18,. -18 8 ) fciajflHfftttrt^TTSfc. 77 
/Flii "0" ^ "1" fc##*i4>*L-6. 
[0065] 2llffi2?!lB«DMDJL^v b 

(20,. ■ • ■ 2 0 7 ) *<Bfl«9ittHffl 3 2 ±cO}Sliffl4&{a 

2^J@«0DMD^7 b ( 2 0i . -2 0 7 ) ^fSBUS^ 
fiffi^i'M L£ k iWigSili k s 77^F 2(± "0" 
"1" £«#8U£>*U>. 

[0066] i{i^l?iJac7)DMD^7 b 

d8i. -i8 8 ) izx^x?ibtihm%ww)<nm.z 

tvyht&itOX'&t). ttzti^y? jfim2?ij@<7) 

DMDJ-— 7 b (20 b - 2 0 7 ) hZi.^X^bfltWr 

^ i a# j ^-enm^(±MB(ik t-c " i " msfez 

tit. 

[0 0 67] *T77°1 2 0 3T1i. 1216^-^4 6^ 
im § tlX fflfflf — 7Vb 1 4 cOS^fiS* 1 6 X W) 

m\izfofr^xmfeco-ism.x- : ®W)Z-£L>ti&* jnf 

tWf, flllJOBWDMDJLnv b ( 1 8,s -1 8 8 ) 

5. r/H2?iJSODMDa^7 b (2 0^ -20 7 ) ^'ffi 
Br-7Vb 1 4 t^W LT XW<7)iEi»»rt S ^ k k 4 

6. =Srfc. d^Ttts JSHt-7/H 4±fcttttJffH# 

^MBia^(ia{±ffiM7 x -7Vi, 1 4 tosjSfifiTx - y 
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[0068] ^f77120 4tli Hl?iJ@ODMD 

az7h(i8,,-i8 8 ) fimmmitiimizmmLtz 
d^l— >y h ( 1 8i , - 1 8 8 ) <Dwmtfm%%ti& t , 

Xf7ri 2 0 5«t*, -£,IT79/F1# "0" X 

1 =0T'J>I>C7)T\ Xf"// 1 2 0 6(Cjt<^ -e^Tlil 

I«- ( ( i-1 ) * A/C+ 1 ) -1024 

[0069] Xf-yr 120 7T14. I # " 0 " lilTT" 

fcil 9 T£> 9 , mi^Ji^DMDa- -y b ( 1 8,, ••• 
1 8 8 ) tc J; 1 0B«ttft*i$tct;i, I < 

<7)T\ Xf 771 2 0 8fcjt*. f^T-f-y h • "7-y7" 
- 'J 4 2<7MB.^S(O^)U-7°C0y-( 1 *» 

4>5^ ( ( i-1 ) *A/C+ 1 ) iTOt'7 b 

tf-ftmwaXSIXbW* Ifrli. = Wb*. ((i 
- 1 ) * A/C + 1 ) = 1 fc&SOTs -Itf)*£fcliUi 

[0 0 7 0] Xf7 7'l 2 1 OTIS. IfSl^i^DMD 

b (18^ - 1 8 8 ) cksnatfaww** 

tis znSfflffll&i®US%mk%& ( i = 

1 ) . S^Stx t'-y b • -7 77° • U 4 2<0*HB* 

ao#^/p-r«9-f i frbmfrftzti?zv-v b 

x-^^^THl^JSCODMDJL^-y b (18,. ••• 
1 8 8 ) <7)YWiZ®0% 1 94 y<7)1280^V^ ?D$ 

9-**im^**4>*l» ^n^ctominiait^ta^iB 
t&s<i4 . m 1 0 %mfim<rm&®t. *t 7 r 1 2 1 

1 tin*. *ZXil*7V9 i ^'/yfW "1 " fc'ft 
A VWXVy^il. h ( 1 8 

,, -18 8 ) t±SB20H*:3teft*fc«*.6. 
[ 0 0 7 1 ] Xf 7 7° 1 2 1 2T14, 7 7?"F2* S 
"0" Xfohi? "1" til. «SI 

T'(4, F2 = 0T*4tf)t\ Xf'V 7*1 2 1 3fcit*, 
-e;-C»25IJB<y)DMDJL=.-y h ( 20,. -20 7 )# 

JSHUMftEtcliJjt t fcj^ib^BrS ft 4 . i <o*flffl 

K^Tti. m2?iJ@<7)DMDJLr:-y h (20,. -2 
0 7 ) {iffiBM^Bt^LtV^W. At v71 
22 1 K^^yTU Hl?IJ@^DMDi-.y b ( 1 8 

-18 8 ) tiSffiBf^^^Lfc^sWfflBrS 
ill). 

[0072] ifOMSWIl » 1 ?'J S^D MDa^ 
■y b (18,, -1 8 8 ) fc±SilOsffi»li£7LTV*Sr 
tWt. 7f771 22 1^^T77'1 2221;* 
3k ^-iT'^l^JgODMD^-- -y h (18,. -1 

8 8 ) tfn%tiffimfmfr h sbm d tsmm u 

*K3!£fS«Wf 4 X C ( 20iU ■ ) JSlT«H0t 4: * 4 . * 



T7 7°l 2 2 2T-mi?'JBODMDJL^-y b (18,. 

-18 8 ) \,z£hWM&<V®MimU%tihb, Af-'V 
7* 1 2 2 3 fc3i». f iT«lWI^)DMDar:y b 

(18,. -18 8 > izXhrnffibtMbStlt. 
[0073] At >y7°l 2 24T'i4, HI1?'JBWDMD 

a-yh (18,, - 1 8 8 ) imWMbtifofrkt&tA 

cr>i§mzimmit:fr : gfrirmizti& . 1 ?']bod 

MDa-«y b (18,. ••• 1 8 8 ) WfflBWteQMfrkJBz 

MA(tfm.tX*cQ®W)it)mU%ti& b , *r v 7° 1 2 0 

HP*>, gl7iJI«DMDa^7 b (18,, 
-18 8 > fcitlSaefHtoWlftOjES^lT Ut77'1 
2 10) , ^^iWyMW "1" -fUV7 

\s*yhb$ti& (xfvri 2 1 1 ) . 

[0074] jfefciaV^fc i *3 fc» A = 4 CttWCli* - 
B *K3CtHJ*tO^T Ji256|B|te*>;fc -5 T ^ Wf 3t*^T 

hm^zwrntztxiis i<ox'fo&(ox\ 25m 

g i T-<7)S^i!)T1i , t* 7 b • V 7 7° ■ > * U 4 2 W 
^HR#a«#^/W-7*^)9 ^ 1 *»4> 9 A 
( ( i-1 ) * A/C+ 1 ) itWtv bf-^^113. 
tUSil&ifct** (^T771 2 0 8) . t^t^' 
io, ^»>y^ iC0^^ybi[3f) 5 257JiLh^|>i:. I> 
OfcftO. ;«i:IXf771 207K^f 77*12 
0 9£i!3.. ^i-Cb'7b ■ 777 • ^=EU4 2tf)SBR 
#SO^>-7°*^ h'7 hr-^3&*l*»ajStl&^ 

( 1 + 1 ) 3&»fe ( ( i-1 ) *A/C + 
1 ) ark £4. t'7 b • 7 7 7 

• U4 2<^H8*lO#^-r*»^>t'-y br-^ 
^1l3ai$iil. 7-f y««R(41024*i:ifl:4 . 

[007 5] ^l^iJBWDMDa.- 7 b (18,. -1 

8 8 ) fcJSfBtefNft+fc. Xf771 2 1 3T1SHPjB 
*Wa*^fg29iJi<ODMDa~«y b (20,. -2 

o 7 ) oinabwanxsitsfc. xr<yn 2 1 3*^x 

T77°l 2 1 4t*»s -edt'7 7/F2* i ' "0" frh 
"1" t*#»i.4>*l.S. «V^Ts XT 77-1 2 1 5t 
3S» . * i TOT ^aOKWiah. 4 . 

J«-( ( j-1) *A/C+1) -1024 
[ 0 0 7 6 ] At 77° 1 2 1 6-Cfci. J* s " 0 " OTT 

/SiiOTfcO. »2JiaODMDa--!rh (20,. - 

20 7 ) izXl *10 B**fW6"#fc{is J<0T'$>l> 
cot, Xf771 2 1 7^)t*, fiTtv b • 777° 

■ ^ >j 4 2^fSit#ao#^-7°cr)7 4 1 *> 

( ( j-1 ) *A/C+1 ) JWb*7f 

r-^^lf *tH§ixl)^, j = 1 (Ob * , ( ( j 
-1 ) * A/C+ 1 ) = l fc=5r£tf)t\ icO^CJiM 
ffii[#Bcr)#/7U-7°c7)9'f y##l*»4>f-y br-? 

[007 7] Xf771 2 1 9T14. H2?lJgc 7 )DMD 
a-yb (20,. -20 7 ) iZi&KfflffiimteZ 
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ft. ^m%im\imm^mmmt^h u = 

1 ) . t'-y h • V 77° ■ U 4 2cOfg$C« 

2 0 7 ) cOYfit&dll 1 54 y<7)1280ffl<7)v^ 
Ktl5„ mi0BS3tff»)^m. Xx7 7°l 2 2 

ot»»s zzx-Avy? j <o#?yMit# "i" £«■ 

-< y?l^yb§ft, H2?lJB<0DMDa-7t- (20 

-2 0 7 ) KJ:&JI2I3B^tefEt!jWf;i&. 
[0078] Xt-v7°1 220T'^'>y^ jcoti^yh 
R# " 1 " fcl-M y ? V V Sfufcttfc. *r 7 7° 1 

22 lfcjftA. ^iTWlWlWDMDJL^y h (18 
, , -1 8 8 ) tiSfflllfailJ&^TLfej&^^JBfS 
ft^., lgl?iJBcODMDa~ 7 h ( 1 8,, -18 8 > fc 
£lSmfc9)tf%,JlX^tc^t$, Af»/Tl 2 22 
tS», -tCTilll^JBcODMDa^y h (18!, - 

18 8 ) t»2MBWDMDJL-7 h (20,. -2 
0 7 ) t^E^W^^^SSildfift^ijL/i^ 
Mp'l£*l$ft6o Xf7/1 2 2 2T-Hl?iJaODMD 
h ( 1 8j , -1 8 8 ) fcH2?ij@(7)DMD^<y 
h (20,. -20 7 ) fctci6ffi«dO»a*«fla8$ft 

l>fc, X f- 7 7°1 22 3tl», -e^fHi^ja^DM 

Da- 7 f (18^ -18 8 > fc£2?iJB<0DMD.xr. 
■yh (2d. -2 0 7 ) H^SSxfcftifj^'fflt^ft 

I). 

[0079] Af771 224X14, f51?iJB<0DMD 
an 7 h ( 1 8,. -1 8 8 ) fcm2?lja^DMDi^«y 
h (20,. -2 0 7 ) biffi&mmXfrkEBAnfe 

mmnmuz^m^^M^ti^ xy-^ri 224 

T-mi^JB^DMDa^'y h ( 1 81, -1 8 8 ) tM2 
^iJa^DMD^-y h (2 0,, -2 0 7 ) 

7/1 2 0 5fcHS. SP*>, ^l^Ja^DMDi^-y h 

(is,, -i8 8 ) izxmytft«)tm2m<7)m2n 

|»DMDaz 7 h (20,, -20-,) £JI>^tf* 
ttfmVmZtlX (Xt-vT12 1 ORl/ZT-'vri 2 

19) , i]*7V9 iRtfjm^yvtw "1" -fo-f 
y?y;<y hZtil (xf 771 2 1 l&t/xr'yri 

220).^, ;^B#^,T-(4. F2=li:&oTV^ 
£#>(C, XT771 2 1 2*^Xf 77° 1 2 1 3&tfl 
2 1 4^ii0tTXf y7°l 2 1 5tCittfi b \Ztzh> 
[0080] gll5iJB<50DMDa- 7 1- ( 18,. ---I 

8 8 ) {z^hmwm^^^mz^ m25ya^DM 

Da- 7 h ( 2 0 , , ■■■ 2 0 7 ) \Z X hU%^-Wi^^Z 
£ V vr t , A = 4 C c7)0l|T14 , — HS® %MMil,Z^ V 
{4256IH^^^oT^S^^T^ftl). lot. 

y * j cox? *7 y v m^zwrnt h t -m. j < o x 

hh<?)X\ 256@B4T-cOS^t!)T14, t'7 b ■ 77 

7° • * ^ u 4 2 c7)ffii5:#a<7)^-/;u-7°<7)7 y#^- 1 



*^7^Sf ( ( j-l ) *A/C+ 1 ) tXWv 
Yir—9ifm^^fihZ.t\iZti:h (Xf 7 712 1 

7) . u>>L&#'4>, ^y^jco^ybiSo^Yiy. 

±(=3rl>fc, J>0h ; 5rv. Cc0fc#Xx77°l 2 1 6 
#>£>7,t-7 7°1 2 1 8tjt<3-, fC-C't'7 b ■ 7 77 • 
^ U 4 2 <0«i(# B <r&?iV-'rtp> h t — * # 

mfr&zti&^u y#^-{4 ( j + 1 ) frh ( ( j - 

1 ) *A/C+1 ) tXtftl. Ml, d<7)i§-££li, 
t'7h-7 77° ■ ^ U 4 2Offii[#BC0#^'/l'-7> 

ibh'7 hr-^*m!±l$ftl.7-f y<«Ctel024#i: 

[0 08 1] 7T771 2 2 lT^l?iJB<9DMDa:a 
7 M 1 8,, - 1 8 8 ) t:J:l)ISBfaft^Tt^;fc 
ifliBSftS i: , 7>f 77° 1 2 2 1 *'^f 77° 1 2 2 
5Hjt^, f;t77^"Fl^' "0" "1" 
mthtlh, <X^X\ Xf771 2 2 6T14, H2?ija 
(0DMDi~7f (20,, --20 7 ) tCi^ffiB^S!)^ 

^7 itzfr'gfrtf'nmtLi . s 251J acoD m Da- 7 

b (20,. -2O7) t=J;Sffi®^«J*^TtTV^^ 
XT77°1 226*^Xf-77°1 22 2(=3l^, 
^.I v C-||2?ijac 7 )DMDa-7b (20,, •••20 7 )* i ' 

ftS. ^2^iJac0DMDa^7 h (20,, -20 7 ) \,Z 
J: 4 ffiK d <^»A««S$ft S i: , 7 7° 1 2 2 3 (C 

^■^T-m2?ijac 7 )DMDa^7 h (20,, -2 
0 7 ) id J; S *3efH»4«ff±$ft* . 
[0 082] XT77°1 2 24T14, ^2?lJaWDMD 

an 7 h ( 2 o, , -2 o 7 ) imwmh®Mfrt>w&& 
<?wicwtwb Lizwfflrtfl&si sfti».m2?ijacoD 

MDaa 7 h ( 2 0, , -2 0 7 ) ^RBHHMint^^E 

(tA<oflg»**c^ii3waa8$fts > , xf 77° 1 2 o 

T", Xf 7 7° 1 2 0 5 *^Xf 7 7° 1 2 1 2 * tX^f 7 
7°U ;ofey>f(S25ll@<ODMDa~y h (20,, ••• 

2 0 7 ) tJ;l»E^f»7tWSvig$ftT (Xf77 

1219) , ii^y? i<r>ij*7y\>w$ "i" T^-fy 

^l^^yh§ix4 (Xt77°1 2 20). 
[0083] Xf771 226T'^2?ljaODMDa^ 

7 h ( 2 0 , . - 2 0 7 ) [z X MSmffflffZET Lfci k 
jWt&Sftfcfcx Xf 77° 1 226*^Xf77°l 22 

7ca^, -eiT-ig») ; E-^4 6*^MHtts-&feft-cif 

W-e, Xf77122 8 «]Bt-7VP 1 4 jWRjS 

fiMfclfljtUJt^^MBtlSft. fSMf— 7VH 4(0 
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